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Background

The SeqAPASS tool has been developed to predict across species relative intrinsic susceptibility
to chemicals with known molecular targets (e.g., pharmaceuticals, pesticides) as well as evaluate
conservation of molecular targets from high-throughput screening assays (i.e., U.S. Environmental
Protection Agency ToxCast Program) and molecular initiating events (MIEs) and early key events in the
adverse outcome pathway (AOP) framework, as a means to extrapolate such knowledge across species.
The term “relative” is used because it is recognized that molecular target similarity is one consideration,
though an important one, for making predictions of susceptibility to a chemical. Other important
considerations for susceptibility that are not evaluated using the SeqAPASS methodology include how
well a chemical is absorbed, distributed, metabolized, and eliminated, life stage, and other life history
traits. Also, “relative” indicates that the determination of sequence similarity between proteins is based on
comparison to a single protein sequence for a specific species. Additionally, we describe “intrinsic
susceptibility” as the vulnerability (or lack thereof) of an organism to chemical perturbation due to its
inherent biological composition.

Cross-species comparisons of proteins can be conducted through examination of sequence and
structural information, depending on how well the protein has been characterized and what is known
about a chemical-protein interaction. SeqAPASS allows the user to assess various levels of protein
sequence detail across species including comparisons of primary amino acid sequence (including ortholog
detection), functional domain(s), individual amino acid residue positions, and structural similarity. Each
level requires a greater understanding of the protein and its interaction with a chemical of interest (or
similar ligand).

Because human and veterinary drugs, as well as pesticides, are designed to act specifically on well
characterized molecular targets, these chemical classes have proven useful for demonstrating the utility of
the SeqAPASS tool and its application to various hazard assessment/research scenarios.

The pertinent information necessary to begin a SeqAPASS query includes: the identification of a single
(or multiple) query species and a query protein, which would be the molecular target(s) of interest (e.g.,
receptor or enzyme).

The SeqAPASS algorithms mine, collect, and collate information from the National Center for
Biotechnology Information (NCBI) protein database (http://www.ncbi.nlm.nih.gov/protein/), conserved
domains database (http://www.ncbi.nlm.nih.gov/cdd/), taxonomy database
(http://www.ncbi.nlm.nih.gov/taxonomy/), strategically utilizes the Stand-Alone Basic Local Alignment
Search Tool for proteins (BLASTp)
(http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE_TYPE=BlastDocs&DOC_TYPE=Download
and the Constraint-based Multiple Alignment Tool (COBALT)

(http://www.st-va.ncbi.nlm.nih.gov/tools/cobalt/re_cobalt.cgi).

Advanced users can request Level 4 access for protein structure generation and alignment to gather
additional lines of evidence toward conservation. Tools used for structural evaluation include:

Iterative Threading ASSEmbly Refinement (I-TASSER, https://zhanggroup.org/I-TASSER/) for creation
of protein structural models, AlphaFold (https://AlphaFold.ebi.ac.uk/) and other sources using PDB
formated protein structures for structural alignment using TM-align (https://zhanggroup.org/TM-align/).
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Accessing SeqAPASS
For optimal SeqAPASS performance use Chrome

Access SeqAPASS using the following URL: https://www.seqapass.epa.gov/seqapass/

Returning Users

Click “Login”

v
New to SeqAPASS Version 7.0 (See user guide for more details)
« Automatic filtering for Level 3 sequence alignment selections based on annotations
« Advanced users can requrest Level 4 access for protein structure generation and alignment to gather additional lines of evidence toward conservation
« Conversion of aligned sequences from Level 1 to FASTA format for Level 4

« Aided selection of protein for 10 I-TASSER 0rg/l-TASSERY) for creation of protein structural models
« Ability to select protein structures from AlphaFold (https.//alphafold ebi.ac uk/) and other sources using PDB formated protein structures for structural alignment
« Align structures to cross Speci i using TM-align (hitps //zhangqroup. org/Th-align/)
« Streamlined process for integration of Level 4 data for evaluating protein structures across species in the context of i ies, and predicting chemical susceptibility
Log In to SeqAPASS Version 7.0
Welcome to SeqAPASS o
Login

For optimal SeqAPASS performance use Chrome @

Instructions to create a SeqAPASS account and login can be found here.

About SeqAPASS

Select either “Login with EPA LAN User ID & Password” or “Login with Single Sign-On”.

EPA Enterprise Authentication

Login with ...

User ID & Password Single Sign-On

Login with User
ID & Password

Login with Single Sign-On
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First time users

To request a username and password to access the SeqAPASS tool, select “here” below the login and
follow the directions on the next page. The directions are different for the internal EPA user versus the
external non-EPA user; however the user type does not limit access to the tool. Everyone that requests an
account will be given one in a timely manner. Individual account allows users to store all previous
SeqAPASS runs. Once the user has obtained their username, external users will select “Login with EPA
LAN User ID and Password.”

EPA Users

1. Go to https://waa.epa.gov and login with your existing EPA LAN id and password.
2. Under the "Community Access” menu, select "Request Web Community Access”
3. Select the "SegAPASS Users" community and click submit.
4. Return to the SegAPASS login page to access SegAPASS

External Users

1. Go to https://waa.epa.gov and click on the "Self Register” link.

2. Fill out the form using the following EPA Contact information:
o EPA Contact Name - Carlie Lalone
o EPA Contact's Email Address - lalone carlie@epa gov
o EPA Contact's Phone Number - 218-529-5038

3. Select the "SegAPASS Users" community from the dropdown menu at the bottom of the page.
4. Once you submit the form you will receive an email confirming your request and a follow-up email with your username once
your account has been activated.

On the Log in screen the user will provide the necessary Login information:

EPA User: EPA LAN User ID & Password or Login with Windows Single Sign-On
External User: Username and Password

Upon creating your password, login to SeqAPASS as described above for Returning Users. To change a
password at any time, go to waa.epa.gov and select “User Profile” to reset. The user will then use the new
password to login.

Messages from the SeqAPASS development team

Look for messages about planned version releases, data updates, and/or fixes to the SeqAPASS tool.
These will occasionally be displayed below the SeqAPASS banner when the development team has
information to share with SeqAPASS users.

New to SeqAPASS Version 7.0 (See user guide for more details)

« Automatic filtering for Level 3 sequence alignment selections based on annotations

« Advanced users can requrest Level 4 access for protein structure generation and alignment to gather additional lines of evidence toward conservation
« Conversion of aligned sequences from Level 1 to FASTA format for Level 4
. Aided selection of protein sequences for submission to I-TASSER (https://zhanggroup org/l-TASSERY) for creation of protein structural models
« Ability to select protein structures from AlphaFold (https /alphafold ebi.ac uk/) and other sources using PDB formated protein structures for structural alignment
. Align structures to understand cross species protein conservation using TM-align (https //zhanggroup org/TM-align/)
« Streamlined process for integration of Level 4 data for evaluating protein structures across species in the context of i lion, i across species, and predicting chemical susceptibility

Log In to SeqAPASS Version 7.0
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SeqAPASS Home Tab

The “Home” tab indicates who is logged in to the tool (right-hand of the screen) and contains links to
obtain information about the SeqAPASS tool (About SeqAPASS), including contact information for
support and references to published articles describing the SeqAPASS tool and its applications. Other
relevant references to databases and tools are also referenced. A link to the SeqAPASS User Guide can
also be found on this page. To Submit a Comment/Question click on the “Submit Comment/Question”
link to email the developer. “Log out” icon in upper right-hand corner of screen can be clicked at any time
to log out. “Information” buttons are present throughout SeqAPASS to give the user additional
information or instruction regarding features and functionality of the tool. “Exit” buttons are also present
by each external (non-EPA) link that takes the user to a page NOT maintained by the EPA.

[ Welcome to SeqAPASS Version 7.0 Logged in as: Maxwell Botz
SeqAPASS Home
About SecAPASS

‘SeqAPASS User Guide

‘Submit Commen/Question or Report a Problem &

Welcome to the Sequence Alignment to Predict Across Species Susceptibility (SegAPASS) Tool

The SeqAPASS tool is intended to be used to extrapolate chemical toxicity knowledge/data from one species to others. This extrapolation is termed cross species extrapolation and is based on the current in one species and the collection of ines of evidence indicating a simiar
interaction os 1 lnahy 15 occur Tha 60k rom SeGAPAGS povide vidence f molam concan/llon 10 be usad o BGIHORS af chamarsuscapIIy o PATHEY COnSEmSLan acs0% e dersiy f ocies. T s Pnperant o i ety of specis il nver b te1ed I he laboratory T iy though researchers and
reguiators in understanding the potential for chemical impacts on all species that have potential for exposure in the environment

Spec advantage of existing knowledge of a chemical causing an effect through a particular protein in a particular species (usually a species known to be sensitive to a chemical) or a protein involved in an assay where  test species is represented. The protein from that species is queried in the SeqAPASS tool to generated
s o oisnes f cansenvaion v spoces
Note: Necessary input to SeqAPASS is the combination of a protein and an individual species

There are e e SeGAPASS evalusion avalabl fo alluses. Level 1 compares primary amino acd sequences, Level 2 compares functinal domains, and Lavel 3 compares riical
equivalent to saying the protein is conserved in that species and the chemical is fikely 10 interact similar to the query species. Users will choose to run Level 2 of Level 3 f there is enough knowi
s treamined analysis 85 well 2 visualztions, summary repors, and siratsgic neroperabily wih iher vaatie esources fo terpraing th resuts or cross species sxapoiain.

vidual amino acids across species. Each level provides an additional fine of evidence toward conservation and a prediction of susceptibilty, which is
avallable relative to functional domains and criical amino acids. There are information buttons integrated throughout the tool to guide users through

Demonstrated uses of SeqAPASS
‘Academic, industry. and government researchers and decision-makers are using this tool to inform studies and decisions, including
= Predicting chemical susceptioiiy across the diversity of species

= Defining how broadly data from toxicity studies may pofated to other non-tested cluding threatened and endangered species)

« Defining the taxonomic domain of applicabiity for biological pathways, such as adverse outcome pathviays
« Predicting bioaccumulation potential of chemicais known to bioaccumulate through interactions with proteins
« Generating research hypotheses for further laboratory study
Advanced Users of SeqAPASS Level 4
The Level 4 evaluation is intended for advanced users only and generates protein structural models to perform structural alignments for an additional ine of evidence of conservation. Such results can also be exported for more advanced bioinformatics approaches ke molecular docking, virtual screening, or molecular dynamic simutations.
Want to learn more?

Please feel free to reach out the SeqAPASS team with any questions or to request training SeaAPASS suppor@e0a.gov.

Presentations:

Presenter. Dr. Carlie LaLone, US EPA

Title: Bioinformatics for Cross Species Extrapolation
Host: US EPA

Link: hitos://youtu be/ToavVpSaWag

Presenter. Dr. C:
Ttle: Bioinformat
Host: Eawa
Link: hitos:

Lone, US EPA
s for Everyone: Applications to Challenges in Ecotoxicology
tic research

tube comiwatch?v=5TNEUW_domt

Request SeqAPASS Run Tab

Clicking the “Request SeqAPASS Run” tab opens a page to enter the query information necessary for a
SeqAPASS run. Each section of the “Request SeqAPASS Run” will be described below:

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SegAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

Request Level 1 SegAPASS Run Version 7.0 Logged in as: Maxwell Botz
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Identify a Protein Target

SeqAPASS is designed to predict cross species chemical susceptibility. Protein targets are often decided
based on chemical, adverse outcome pathway (AOP), or high-throughput screening (HTS) assay target.
Resources have been provided, as links, to aid the user in searching for appropriate protein targets and can
be accessed by selecting the drop-downs found in the “Identify a Protein Target” box.

Identify a Protein Target =

SegAPASS is designed to predict cross species chemical susceptibility based on a protein molecular target. The following resources have been identified to guide the user to an
appropriate protein target based on the chemical, adverse outcome pathway (AOP), or high-throughput screening (HTS) assay target of interest. Click the help buttons below for
descnptions of how to find relevant protein target information from these resources.

All links will open in a new tab

The following links exit the site JEXIT

e Pharmaceutical protein targets:

https:/www.drugbank.ca
http:{/sitem herts ac uk/aerufvsdblindex him
http://bidd nus edu.sg/group/citd TTD_HOME .asp

" ~ Pesticides and other chemical protein targets:

hitp:/fwww.i3db.ca

{ ~ AOP chemical intiators:

https:/aopwiki.org

r ~ ToxCast HTS results by chemical:

Select Search

There are two options for entering query information: “By Species” or “By Accession” (See radio buttons
to the right of “Select Search”). Selecting “By Species” will allow the user to enter text and select from a
dropdown list of species and then select a protein from any sequence available for that species in the
NCBI protein database. Selecting “By Accession” allows the user to enter a NCBI protein accession.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SegAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

Request Level 1 SeqAPASS Run Version 7.0 Logged in as: Maxwell Botz
Identify a Protein Target &
Compare Primary Amino Acid Sequences o
@ By Species

Select Search
By Accession



Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 08/14/2023; Contact Carlie LaL.one with Questions: LaL.one.Carlie@epa.gov

Query “By Species”

Type the name of the query species of interest in the “Query Species Search” text box. The species
common name, scientific name, or Taxid (ID number derived from the NCBI taxonomy database) may be
typed into the search bar. This is the species you would like to compare all other species to. The search
bar has an auto-complete function and will generate a list of species with corresponding Taxid. When text
is typed into the search bar, the auto-complete function queries the database in the order of “starts with”

then “contains.” If an integer is typed in the search bar the auto-complete function queries the database in
the order of “Taxid”, “starts with”, then “contains.”

Home Request SeqgAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

| Request Level 1 SeqgAPASS Run Version 7.0 Logged in as: Maxwell Botz
Identify a Protein Target =
Compare Primary Amino Acid Sequences 0
® By Species
Select Search
By Accession

Query Species Selection o

Query Species Search: | homo sag|

- Homo sapiens environmental sample (Taxid:2665953)

Homo sapiens Linnaeus, 1758 (Taxid:9606)

Homo sapiens neanderthalensis (Taxid:63221)

Homo sapiens neanderthalensis King, 1864 (Taxid:63221)

Homo sapiens ssp. 'Denisova’ (Taxid:741158)

Homo sapiens ssp. Denisova (Taxid:741158) v

Query Species

Note: The user can also use the NCBI taxonomy database to identify query species using the NCBI link
on the right-hand side of the “Add Query Species” button.

Select species of interest by clicking on the name in the drop-down box. Once species is selected, click
“Add Query Species” button. This advances the species of interest to the “Query Species” box and fills
the “Query Proteins” box with all available protein sequences for that species from the NCBI protein
database (although the box only displays the initial 200 proteins/species based on lowest numerical

accession number). The protein list includes the protein NCBI accession, protein name, and species
scientific name.

Query Species Selection o

Query Species Search:

{LAddoueryspecies)] NCAI Taxonomy Database X

Query Species:

Query Protein Selection L]

Query Protein Search

Filter Protein, NCBI Protein Database SEXIT

Query Proteins:  [[NP_000005.2] alpha-2-macroglobulin isoform a precursor
[NP_000006.2] arylamine N-acetyltransferase 2

[NP_000007.1] medium-chain specific acyl-CoA dehydrogenase, mitochondrial isofor!
[NP_000008.1] short-chain specific acyl-CoA dehydrogenase, mitochondrial isoform 1

[NP_000009.1] very long-chain specific acyl-CoA dehydrogenase, mitochondrial isofo

»

Add Selected Protein(s),
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To filter the query protein list, type the query protein name or partial name in the “Query Protein Search”
box and click the “Filter Protein” button. This action will filter the protein list in the “Query Proteins” box
to only display proteins that contain the user defined text (this search query does not contain an autofill
feature due to the filter feature). Proteins will be listed in alphabetical order based on NCBI accession

Example: typing “estrogen” retrieves all proteins that contain the word “estrogen” in the protein name
(the user can scroll to identify proteins of interest).

Query Protein Selection o

Query Protein Search: ’estrogen|

. Filter Protein | NCBI Protein Database [EXIT

Query Proteins:

[NP 001035055 1] G- proteln coupled estrogen receptor 1
[NP_001035365.1] estrogen receptor beta isoform 2
[NP_001091671.1] G-protein coupled estrogen receptor 1
[NP 001116212. 1] estrogen receptor |soform 1

Note: To explore details associated with a protein of interest, click the “NCBI Protein Database” link to
the right of the “Filter Protein” button to open NCBI proteins database (See SeqAPASS Documentation
section of user guide for details about searching for query proteins using NCBI database).

Highlight the protein or proteins of interest (Ctrl left click to select multiple proteins) in the “Query
Proteins” box and click “Add Selected Protein(s)” button. This moves the protein(s) of interest to the
“Final Query Protein(s)” box. To remove proteins from the “Final Query Protein(s)” box highlight those
to be removed and click the “Remove Selected Protein(s)” button. Select “Remove All Proteins” to
discard all proteins from “Final Query Protein(s)” box. The clear button removes all information
previously entered on the “Request SeqAPASS Run” page.

Query Protein Selection o

Query Protein Search:

Eilter Protein NCBI Protein Database JEXIT}

Query Proteins:

SeqAPASS Submission o

Final Query Protein(s) |[NP_001258805.1] estrogen receptor beta isoform 5

[NP_001278159.1] estrogen receptor isoform 2
[NP_001278641.1] estrogen receptor beta isoform 2

Fequestfun | Clear,|
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Once the user identifies the protein(s) to be queried, select “Request Run.” A message will briefly appear
in upper right-hand corner of the screen for 10 seconds to alert the user of the request status.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) @ Success

NP_000116.2: existing

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings
Success
Request Level 1 SeqAPASS Run Version 7.0 NP 000332.1: submitted:
NP_000332.2
Identify a Protein Target &
Compare Primary Amino Acid Sequences L]

By Species
Select Search
@ By Accession

Multiple proteins can be added to the final list for multiple SeqAPASS runs. If another query species is
desired, return to “Query Species Search” to select the next species. Follow the process described above
for selecting the proteins associated with this species. The proteins populated in the “Query Proteins” box
will always be associated with the species highlighted in the “Query Species” box.

Note: In the current version of SeqAPASS, PLEASE do not request more than 10 query proteins at a
time to avoid longer wait times for the completion of a run.

Query Species Selection o

Query Species Search:

NCBI Taxonomy Database [EXI

Query Species:  |Homo sapiens (Taxid:9606)
Bos taurus (Taxid:9913

Query Protein Selection o

Query Protein Search:

\Filter Protein_ NCBI Protein Database [EXIT}

Query Proteins:  [[NP_001001133.2] protein argonaute-3
[NP_001001134.1] solute carrier organic anion transporter family member 3A1
[NP_001001135.2] collagen alpha-1(ll) chain isoform 1 preproprotein

[NP_001001136.2] hepatoma-derived growth factor-like protein 1
[NP_001001137.1] UAP56-interacting factor

dd Selected Protein(e)

Note: A user may check the progress of the run by clicking on the “SeqAPASS Run Status” tab. (See
SeqAPASS Run Status section of the user guide for more information)

10
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Query “By Accession”

Users familiar with the NCBI database can utilize NCBI protein accessions (e.g., NP_000116.2) to query
the SeqAPASS tool. This is done by selecting the “By Accession” radio button to the right of the “Select
Search” text on the “Request SeqAPASS Run” page.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqgAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

Request Level 1 SeqgAPASS Run Version 7.0 Logged in as: Maxwell Botz
Identify a Protein Target &
Compare Primary Amino Acid Sequences L]

By Species
Select Search
@ By Accession

Upon selecting the “By Accession” radio button, a new query page will be displayed. Type the NCBI
protein accession (e.g., NP_000116.2) for the protein of interest (this Accession comes from the NCBI
protein database; See “SeqAPASS Documentation” for details) in the “NCBI Protein Accession” box. If
desired, more than one NCBI Accession may be entered into the “NCBI Protein Accession” box by
clicking the enter key after each additional NCBI Accession entry.

Upon clicking the “NCBI Protein Accession” text box, a pop-up message will appear in the middle of the
text box, to provide an example for the proper format of Accessions to be entered.

SeqAPASS Submission L]

NCBI Protein Database [EXIT

NCBI Protein Accession:

Example: NP_000116.2

ﬁeguest Eﬁ Clﬁr

Note: To avoid longer wait times for the completion of a run, in the current version of SeqAPASS, please
do not request more than 10 NCBI Accessions at a time.

11
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Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

| Request Level 1 SeqAPASS Run Version 7.0 Logged in as: Maxwell Botz
Identify a Protein Target -
Compare Primary Amino Acid Sequences 1]
By Species
Select Search
® By Accession
SeqAPASS Submission o

NCBI Protein Database [EXIT
NCBI Protein Accession:  |NP_000116]

Request Run Clear

After the NCBI accession(s) of interest have been typed in the “NCBI Protein Accession” box, click the
“Request Run” button. To remove proteins from the “NCBI Protein Accession” box click the “Clear”

button. A message will briefly appear in the upper right-hand corner of the screen to alert the user of their
run request status.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) @ Success

NP_000116.2: existing

Home Request SeqAPASS Run SeqAPASS Run Status View SegAPASS Reports Settings

Success

Request Level 1 SeqAPASS Run Version 7.0 NP 000332.1: submitted: I
NP_000332.2
Identify a Protein Target w
Compare Primary Amino Acid Sequences o

By Species
Select Search
@ By Accession

Note: All NCBI Accessions can include the version number (one digit after the decimal place, e.g.,
NP_000116.2). Otherwise, if the version is not included, the most recent version of the accession will be
queried automatically.

SeqAPASS Run Status

Level 1 SeqAPASS (primary amino acid sequence comparisons) status is displayed as the default. The
Accession in the column “Level 1 Query Accession” is that selected and queried by the user. For a query
to finish it must display “complete” in the BLASTp column, 100% in the “Common Domains” column,
and 100% in the “Ortholog Candidate” column. The “Common Domains” column displays the %
completion for running Reverse Position Specific (RPS)-BLAST (Default E-value of <0.01) on the
Accessions from the Level 1 Full Report. RPS-BLAST, and therefore “Common Domains” status, will
take the longest to complete. The “Ortholog Candidate” column displays the % completion for running a
reciprocal best hit BLAST evaluation for each hit sequence. The status for the “BLASTp” column is
described as “started,” “analyzing,” or “complete.” If the user’s successfully submitted query has entered
the run queue, the position of the submitted query in the queue will be indicated in the column (e.g., 2" in
queue). The “Common Domains” and “Ortholog Candidate” columns will also describe the position of
the user’s submitted query in the run queue. Once the run has begun processing, the % completed for
RPS-BLAST or reciprocal best hit BLAST, respectively, will be displayed. Please see example below:

12
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Sequence Alignment to Predict Across Species Susceptibility (SegAPASS)

Home Request SegAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

SegAPASS Run Status Version 7.0 Logged in as: Maxwell Botz

® Level 1 Status

Level 2 Status _
Refresh Data

Level 3 Status _—

Level 4 Status

SeqAPASS Level 1 Run Status

Search: Enter keyword

SeqAPASS lplets Verson User ¢ Leveld Query BLAsTpisaly Common l Ortholog | Start Date & Date Completed ¢ SeqAPASS Run Di
2419 7 Botz Maxwell@epa gov NP_0003322 stared  istinqueve 1stin queue 202308 03 10:07:04 Not Finished -
2419 7 Botz Maxwell@epa.gov NP_000116.2 complete 100% 100% 2023 08 03 10:07:04 2023 08 03 10.07:04 1 seconds
2418 7 lalone carie@epagov  NP_001296002 1 complete 100% 100% 202308 03 09:09:15 202308 03 09:09:15 1 seconds
2417 7 Jensen Marissa@epagc  XP_039539628.1 complete 100% 100% 2023 08 02 15:56:55 2023 08 02 17:18:07 1 hour(s) 21 minute(s)
2416 7 lalone carlie@epa.gov P02766.1 complete 100% 100% 202308 02 14:45:42 20230802 144542 1 seconds
215 7 lalone cariie@epa gov P02766.1 complete 100% 100% 202308 02 14:44:48 2023 08 02 14:44:48 1seconds
2414 7 Jensen Marissa@epagc  NP_001296002.1 complete 100% 100% 2023 08 02 14:39:52 202308 02 14:39:52 1 seconds
213 7 nul NP_0012960021 complete 100% 100% 202308 02 14:24:00 202308 02 14:24:00 1 seconds
2412 7 Schumann peter@epag NP_000116.2 complete 100% 100% 2023 08 02 14:20:01 2023 08 02 142001 1 seconds
2411 7 null NP_001296002.1 complete 100% 100% 202308 02 14:16:04 202308 02 14:16:04 1 seconds

] »
(“\& »
(1 0f 617) N 1]2]3]4]5|6]7|8]9/108 ~ |~ 10v  Download Table: —_

The user can view the status of requested SeqAPASS runs. Each Run is assigned a unique “SeqAPASS
Run Id.” A Run is considered a query that was requested either individually or as a batch in the “Request
SeqAPASS Run” tab. The user can view run start and end dates/times, and the duration of the run. (See
Search, View, and Download Data Tables section of user guide for more information). The “Data
Version” column indicates which version of NCBI data is being used (See “About” page for details on
Data Versions)

The user is also able to view the status of Level 2 (Functional domain(s)), Level 3 (individual amino acid
residue alignments), and Level 4 (FASTA, I-TASSER, and TM-align results).

View Level 2 Status by selecting the radio button. Also, while viewing the page, the user can click the
“Refresh Data” button to refresh the data. “Level 1 Query Accession” column displays the NCBI
accession selected and queried by the user. Please see below:
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

SeqAPASS Run Status Version 7.0 Logged in as: Maxwell Botz

Level 1 Status

® Level 2 Status —
Refresh Data

Level 3 Status —_—

Level 4 Status

SeqAPASS Level 2 Run Status

Search: Enter keyword

S;S:::zs Data V:rsmn User ¢ I;‘e:ceel:‘%r“e;y NCBI Accession ¢ Domain Type ¢ BLASTp ¢ Start Date ¢ Date Completed ¢ S
5119 7 Jensen Marissa@epa.gc NP_001296002.1 NP_001296002.1 lon_trans complete 2023 08 02 14:48:01 2023 08 02 14:49:18
5118 7 Ialone.carlie@epa.gov P02766.1 P02766.1 TLP_Transthyretin complete 2023 08 02 14:47:33 2023 08 02 14:55:31
S117 7 Botz. Maxwell@epa.gov NP_000917.3 NP_000917.3 NR_LBD complete 2023 03 30 10:42:10 2023 03 30 10:44:15
5116 7 Botz.Maxwell@epa gov NP_000116.2 NP_000116.2 NR_LBD complete 20230127 11:19:46 2023 0127 11:20:19
5115 (4 Botz. Maxwell@epa.gov NP_000129.3 NP_000129.3 B complete 2022 1129 10:53:54 2022 11 29 10:53:58
5114 7 Botz. Maxwell@epa.gov NP_000130.1 NP_000130.1 CD20 complete 2022 1129 10:49:16 2022 11 29 10:49:19
513 7 Botz.Maxwell@epa.gov NP_000128.1 NP_000128.1 FAA_hydrolase complete 2022 11 16 07:31:40 2022 1116 07:32:24
5112 7 Botz. Maxwell@epa.gov AAAQE79T7 1 AAA98797.1 Serum_albumin complete 2022 1103 12:00:13 2022 11 03 12:00:15
5111 7 Botz Maxwell@epa.gov NP_000116.2 NP_000116.2 NR_DBD_like complete 2022 1101 10:58:33 2022 11 01 10:59:06
5110 7 Botz. Maxwell@epa.gov NP_000116.2 NP_000116.2 NR_DBD_PNR_like_2  complete 202210 31 14:26:56 2022 10 31 14:27:26
< »

e
(1 of 413) SN 1]12|3]1415/6]7|8]9(108 >~ | M 10v DownloadTable:H‘i‘

View Level 3 Status by selecting the radio button. “Level 1 Query Accession” column displays the NCBI
accession selected and queried by the user. The “Job Name” is the user defined name chosen to describe
the Level 3 alignment. Also, while viewing the page, the user can click the “Refresh Data” button to
refresh the data. Please see below:

Sequence Alignment to Predict Across Species Susceptibility (SegAPASS)

Home Request SeqAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

SegAPASS Run Status Version 7.0 Logged in as: Maxwell Botz

Level 1 Status

Level 2 Status —_——
Refresh Data

® Level 3 Status E—

Level 4 Status

SeqAPASS Level 3 Run Status

Search: Enter keyword

S Sl Yorsion User ¢ Job Name ¢ boweld Query Template Accession ¢ COBALT ¢ Start Date ¢ Date Completed ¢
179 7 Buglewicz Dylan@epa.g. Transthyretin test by Dyl P02766.1 AAD149372 complete 2023 08 02 16:04:04 2023 08 02 16:05:45
178 7 lalone carie@epa.gov  Test_1_CL8 2 23 AAI32976.1 AAI32976.1 complete 202308 02 154252 202308 02 15:44:49
nrr 7 Jensen Marissa@epa.gc test NP_001434.1 NP_001434.1 complete 2023 08 02 15:42:47 202308 02 15:44:13
176 7 Ialone carlie@epa.gov Test_CL_8_2 AAI32976.1 AAI32976.1 complete 2023 08 02 15:30:26 202308 02 15:30:33
17s 7 Schumann peter@epa g test_8_2 NP_000116.2 NP_000116.2 complete 2023 08 02 15:24:07 2023 08 02 15:25:31
174 7 Jensen Marissa@epa.gc 8_2 daphnid and fishno.  NP_001296002.1 NP_001296002.1 complete 202308 02 15:21:08 20230802 1521:18
n73 7 lalone carie@epa.gov  Test_1_6_20_23 NP_000116.2 NP_000116.2 complete 20230620 15:31:16 20230620 15:31:23
"2 7 Ialone carlie@epa.gov Test_6_20 NP_000116.2 NP_000116.2 complete 2023 0620 152835 20230620 152929
17 7 Botz Maxwell@epa.gov Cypress Test NP_000116.2 NP_000116.2 complete 20230202 11:47:46 20230202 11:47:58
170 7 Botz Maxwell@epagov  Multiple Full Runs Test NP_000116.2 NP_000116.2 complete 2022 1130 08:16:35 2022 1130 08:16:41

4 »

(1 of 115) SN 1]2]3]4(5]6({7|8/9{108>~ | M10v DawnloadTable:‘é““i‘

View Level 4 Status by selecting the radio button. “Level 1 Query Accession” column displays the NCBI
accession selected and queried by the user. The “Job Name” is the user defined name chosen to describe
the Level 4 FASTA Prioritization. While viewing this page the user may click the “Refresh Data” button
to refresh the data. This page will display the status of each component of the Level 4 jobs from FASTA,
I-TASSER, and TM-align.
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Refresh Data

SeqAPASS Level 4 Run Status

I-TASSER Status

Search: Erer keyword
FASTA I-TASSER
Ronias  DataVersion vser Job Name “necession. status Date Completed # Completed FASTAS Run StartDate  Date Completed  Duration
140 7 lalone.carie@epa.gov st_8 AAI320T 2023 08 02 14:30:31 541 0 -
148 7 Ialcne cariie@epa gov 541 2 2023072311224 2day(s) 31
47 |alone carie@apa gov 184 2 01 17 hour(s) 2-
148 7 otz Maxwel@epa gov 541 20 9 3day(s)20t
145 7 Iaicne carlie@epa gov 541 2 317 1 Weex(s) 4
144 7 Islone carie@epa gov 541 s : e
142 7 Isione cariie@epa gov 6 72 10 202208300922 202307030849 2day(s) 23}
192 7 Iaione cariie@epa gov CLARS 2 AAIZ2076.1 541 s 2023053000:10. 202307030720 2day(s) 22}
141 7 |alone carie@apa gov CL_GR 6 26 P04150.1 571 10 2023 06 26 15:47 62008:41 2day(s) 161
140 7 Islone carie@epa gov CLER 6 28 NP_000116.2 72 10 2022 0626 15:30
4 >
OO
(10f3) =« <« 1.2 3 » | 10v DownloadTable: &' S
TM-align Status
Search: Erer keyword
TM-alignRunid >  Level 4 Run Id(s) ~ Data Version User JobNames(s)  TM-align Query Acce Query Accession Let Status Start Date Date Completed Duration
124 145145 7 alone carie@epagon T 145 Complete 20220803 00:13:50 2023 08 03 00:19:04 5 seconds
122 145,145 7 slone carie@esagor T 145 Comolete 08 02 16:08:18
122 145, 145 7 alone carie@eoa.gon 145 Comolete 0802182752 22 minutels) 2 second
121 145, 145 7 alone.care@epa gov 145 Complete 02 16:00:456 2023 08 02 16:00:47 1 seconds
120 145, 145 7 sione carie@esagor T 145 Complete 202308 01 16:2026 5 seconds
1o 145, 145 7 alone carie@epa gor Test_ 145 Complete 8 0116:20:17 | 20230801 162024 7 seconds
18 145,145 7 alone.care@epa gov 145 Submitted 0116:13:50 i EndDate < StantDate
"7 145, 145 7 sione carie@esagon T 145 Comolete 8011527.38 | 202308011 7 seconds
16 145, 145 7 sione carie@esa gon T 145 Complete 1527.00 20230801 1 4 seconds
15 142, 142, 145, 145, 1< 7 alone. carle@epagon CL 145 Complete 12:08:34 202308 0112:20:35 22 minute(s) 1 second
LM ‘.:‘
(1of8) =« =« 1.2 34 5 = = 10v DownloadTable: *

To return to previous tabs click on “Home,” “Request SeqAPASS Run,” or “SeqAPASS Run Status”
tabs.

View SeqAPASS Reports Tab

The “View SeqAPASS Reports” tab provides a table of completed SeqAPASS runs. From this page the
user can choose to either “View Report” or “Save Report(s).”

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out

Home Request SeqAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

| SeqAPASS Reports Version 7.0 Logged in as: Maxwell Botz |

v Partial Protein Sequence Request Selected Report Refresh Available Reports

® View Report
Save Report(s)

The completed runs, by default, are listed in the order in which they were completed, with the most recent
runs at the top. The table includes information for each run, such as SeqAPASS Run ID (unique for every
run regardless of if it is the same protein/species combination ran twice), Data Version, Ortholog Count
(number of orthologs detected from the aligned hit sequences in Level 1; see Detailed Documentation
page 79), NCBI Accession, Query Protein Name, taxonomy information for the query species, and the
date/time of run completion.

While viewing the page, the user can click the “Refresh Available Reports” button to refresh the table
with additional completed runs. Partial protein sequences are highlighted in yellow as illustrated in the
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example below. (See Search, View, and Download Data Tables section of user guide for more
information).

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings

| SeqAPASS Reports Version7.0 Logged in as: Maxwell Botz |

~ Partial Protein Sequence Request Selected Report Refresh Available Reports

® View Report
Save Report(s)

Available Reports

Search: Enter keyword

SRSl | DetaVersicn | Orfholog Count | Lavel 3 Query Query Protein Name ¢ B Query Species Name ¢ Query Common Name

2410 7 m NP_000116.2 estrogen recestor isoform 1 0508 Homo sapiens Human

2418 7 225 NP_001206002.1 ryancdine receptor 51655 Plutelia xylostella Diamondback moth
2417 7 042 XP_030520628.1 LOW QUALITY PROTEIN: yanodine receptor 2 o0ss Pimephales promelas Fathead minnow
2418 7 12 P02766.1 RecName: Full=Transthyretin; AltName: FUll=ATTR; AltName: Fi 0606 Homo sapiens. Human

2410 7 272 NP_001075232.1 multidrug resistance-associated protein 1 o708 Equus caballus. Horse

2400 7 128 NP_001434.1 fatty acid-binding protein, liver 0508 Homo sapiens Human

2408 7 419 P04150.1 RecName: Full=Glucocorticoid receptor. Short=GR: AltName: Fu 0608 Homo sapiens. Human

2405 7 174 AAI320768.1 AR protein 0606 Homo sapiens Human

2403 7 3 NP_000035.2 androgen receptor isaform 1 0808 Homo sapiens Human

2401 7 137 NP_001352.4 thyroxine S-deiodinase 0608 Homo sapiens Human

4 »

(1 of 463) SN 1121314]5/6)7]|8]9]108 | 10V Download Table: **

View Report

To select a completed run and view Level 1 data, select the corresponding radio button in the first column
of the table and click “Request Selected Report.” This will open the Level 1 page to view the Level 1 data
and to set up queries for Level 2, Level 3, and Level 4.

Note: The user MUST select a radio button PRIOR to clicking “Request Selected Report.” If the user
fails to select a radio button and clicks “Request Selected Report” a Spinning Wheel will appear and
disappear, and no completed run will be opened. Further, there is no pop-up message indicating that the
user did not select a radio button.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out

Home Request SegAPASS Run SegAPASS Run Status View SegAPASS Reports Settings

| SeqAPASS Reports Version 7.0 Logged in as: Maxwell Botz |

~ Partial Protein Sequence Request Selected Report Refresh Available Reports

® View Report

Save Report(s)
Available Reports
Search: Enter keyword
SeqAPASS  DataVersion  Ortholog Count Level 1 Query . " NeBl . ” s
et % g R Query Protein Name ¢ Taxoneam 106 Query Species Name ¢ Query Common Name ¢

I I S T O N T S S N
 { 225

2418 NP_001296002.1 ryancdine receptor 51855 Plutelia xylostela Diamondback math
2417 7 942 XP_020530628.1 LOW QUALITY PROTEIN: ryanodine receptor 2 00088 Pimephales promelas Fathead minnow
2418 7 12 P02766.1 RecName: Full=Transthyretin; AltName: Ful=ATTR; AtName: Fi 608 Homo sapiens Human
2410 7 272 NP_001075232.1 multidrug resistance-associated protein 1 0708 Equus eaballus Horse
2400 7 128 NP_001434.1 fatty acid-binding protein, liver 0608 Homo sapiens Human
2408 7 410 P04150.1 RecName: Full=Glucocorticoid receptor: Short=GR: AltName: Ft 608 Homo sapiens Human
2405 7 74 AR protein 9508 Homo sapiens Human
2402 7 3 androgen receptor isoform 1 0608 Homo sapiens Human
2401 7 137 NP_001352.4 thyroxine 5-deiodinase 600 Homo sapiens Human
4 »

(10f463) * < 123 45678910 = » 10v Download Table:* =
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Save Report(s)

To download completed Level 1, 2, and3 data, select the “Save Report(s)” radio button. Upon doing so
the user can select which accession(s) to download by clicking the checkbox in the first column of the
table associated with desired accession and click “Save Selected Report(s).”

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings
| SeqAPASS Reports Version 7.0 Logged in as: Maxwell Botz

~ Partial Protein Sequence Save Selected Report(s) Refresh Available Reports

View Report
* Save Report(s)

Available Reports

Search: Enter keyword

SeqAPASS Data Versmn onholog Count Level 1 Query NCBI

g ARt Query Protein Name ¢ Taxonomy ID ¢ Query Species Name ¢ Query Common Name ¢
2417 XP_030530628.1 LOW QUALITY PROTEIN: ryanodine receptor 2 200838 Pimephales promelas Fathead minnow
n——“-
P04150.1 RecName: Full=Glucocorticoid receptor. Short=GR: AltName: Fi Homo sapiens. Human
n——————-
2401 NP_001352.4 thyroxine 5-deicdinase Homo sapiens Human
2418 NP_001206002.1 ryancdine recepior 51855 Piutella xylostella Diamondback moth
n——_-
2308 XP_032784885.2 acetylcholinesterase 35525 Daphnia magna Common water fleas
2208 XP_032780163.2 acetylcholinesterase 35525 Daphnia magna Common water fieas
I A B e ™ S ™S
(1 of 463) S 112]3/4|5|6|7|{8|9|108~ |~ W10V

The user can also deselect data that is not wanted in the download by scrolling to the far right of the table
and deselecting the checkboxes for the different levels of the SeqAPASS analysis. By default, all
available data for the selected accession will be downloaded in a zip file.

A WinZip file will be created for all the selected Reports.

Sequence Alignment to Predict Across Species Susceptibility (SeqgAPASS) Log out
@ saveas X

Home Request SegAPASS Run SegAPASS Run Status

I SeqAPASS Reports < > ) <« Covi.. > Update... v C Search Updated Visualizations I: Logged in as: Maxwell Botz |
Organize v New folder =+ @
=3 ~
~ Partial Protein Sequence EESmSeeeufescsony f X Name Status Dat
— v M ThisPC
View Report ). Updated Level 3 Viszip [©) 8/
® Save Report(s) > @l Desktop
>[4 Documents
] > 4 Downloads I[
I > @ Music W
SeqAPASS Data Version onmlog Count Level 1 Query x
Runld & Accession&_| 5 P Pictures Elccunoattanec
XP_020520628.1 Fathead minnow
n—— B s T
2408 P04150.1 > =7 0SDisk (C:) Human
m—— .o e
O TR L eon -
NP_001352.4 Human
2418 225 NP_001208002.1 Filehame v| Diamondback moth
nm—— Save s type: Windip Fle (p) ot ||
2208 xP_0azresses2 | (Common wiater fieas
2308 M XP_032720163. 2 A Hide Folders Save Cancel Common water fleas
n——_—— e T
ek __= »

(1of463) = =1 2/3[4[5/6/7/8/9[10 -~ rov
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A pop-up seqapass.zip file should appear with data files for each selected report. The naming convention
is the NCBI Protein Accession and the Data Version (e.g., AAG31441.2 v6).

Unzip/Share Edit
Files
Recent Zip Files

seqapass.zip
seqapass-Lzip

seqapass-2.7ip
&
Places

, Favorites

\

9 Libraries
r=ry

[...‘ Computer
T 382 GB free of

‘jg Network

J | B b B = [seqepess - Winzip

Backup  Tools  Settings  View

>

seqapass.zip

AAG31441.2 v2

! Tupe: Folder
AAKS5198.1 v2
I Tupe Folder

AAQO3208.1 v2

! Tupe: Folder

ACD44939.1 v2

! Tupe: Folder
| CAA101101 w2
P Type: Folder

NP_001267576.1 v2

! Tupe: Folder
P68279.2 v2
! Tupe: Folder
[ 7item(s)

Help  Upgrade

Date mo

Date mo

Date mo

Date mo

Date mo

dified: 5/17/2017 8:58 AM

dified: 5/17/2017 8:58 AM

dified: 5/17/2017 8:58 AM

led: 5/17/2017 8:58 AM

dified: 5/17/2017 8:58 AM

dified: 5/17/2017 8:58 AM

led: 5/17/2017 8:58 AM

Zip File: 44 item(s), 1.30 MB

[E=8 B =)
@
Actions
Unzip All Files
B

Convert & Protect Files
When adding files to this zip:

B e [
B converttopor ot I
[ Resize Photos [ §
X watermark [ |
Save or Share Zip

B soeas. =

4 Email

By clicking on one of the Reports for a Protein Accession_version, all available files for each Level of the

SeqAPASS evaluation are available.

Note: This download includes default settings only. If susceptiblity cut-off or any defaults were
manipulated on Level 1 or 2 pages they will NOT be downloaded here and can ONLY be downloaded
directly from the Level 1 or Level 2 page where the setting was manipulated by the user. Also, data

visualizations can ONLY be downloaded from the Level 1 and 2 pages. They DO NOT populate in the zip

file folders.

Unzip/Share Edit
Files
Recent Zip Files
seqapass-22ip

seqapass-1.2ip

seqapass.zip
=) -
Places

Favorites

y

| Libraries
|
e

e
(g Computer

ti'_! Network

4 B b B = |seqepass2-Winzip
Backup  Tools  Seifings  View

AAB53939.1

* ©
seqapass-2.zip

| LevellReports
P Type: Folder

| Level2Reports
L Type: Folder

| Level3Reports
L Type: Folder

[ 3 item(s)

Help  Upgrade

V2

dified: 5/17/2017 3:03 AM

Date modified: 5/17/2017 9:03 AM

Date modified: 5/17/2017 9:03 AM

(E=E ECH =
@

Actions

Unzip Selected Files
% Unzip to:
B Aa.ad...\seqapass-2

Convert & Protect Files
When adding files to this zip:

& Encrypt | |
% Convert to POF 07 I
[ Resize Photes | |
X Watermark | |
Save or Share Zip

L siese.

4 Email

Zip File: 78 item(s), 1.88 MB

By selecting “LevellReports”, both full and primary reports are available as csv files as well as a graphic
of the density plot for determining the susceptibility cut-off.
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A BB B = |seqapess2-WinZip
Unzip/Share  Edit  Backup  Tools  Settings  View  Help  Upgrade
Files > @ LeveltReports
- seqapass-2.zip » AABS39391 2
Recent Zip Files
= -2zip -
<1 j“‘“"""’ a. AAB53939.1 Full v2.csv Dsate modified: 5/17/2017 8:03 AM
4] Type Microsoft Excel Comma Separated Values File Siz=: 167 KB & 443 KB
: fgqapa“'l =P AAB53939.1_Full_v2_cutoff.png Date modified: 5/17/2017 3:03 AM
Type: PNG Image Siz=: 160 KB 146 KB
=y seqapasszip : E : .
- /- f u Y AAB53939.1 Primary v2.csv Date modified: 5/17/2017 3:03 AM
4] Type Microsoft Excel Comma Separated Values File Siz=: 105KE + 263 KB
AAB53939.1_Primary v2_cutoff.png Date modified: 5/17/2017 9:03 AM
Places Type: PNG Image Size: 161 KB 147 KB
L, Favarites
=5 Libraries
=
@ Network
[] 4item(s) Zip File: 78 item(s), 1.88 MB

)
.@w

Actions

Unzip Selected Files

Convert & Protect Files
When adding files to this zip:

B et "B
E Convert to PDF Off B
[ Resize Photos | B
_L Watermark | B
Save or Share Zip

B e

= Email

mn

By selecting “Level2Reports”, all completed domain comparisons will be available and named by NCBI

domain accession with the starting amino acid residue position for the domain (e.g., pfam00001(54)).

B B = | seqapass2 - WinZip

Files > @

Recent Zip Files

el seqapass-2.2ip
- 2

Unzip/share Edit Backup Tools Settings View Help Upgrade

Level2Reports

seqapass-Zaip + AAB53930.1 12

|1 pfam00001(54) Date modified: 5/17/2017 9:03 AM
B ype Foidr
g vl pfam10320(54) Date modified: 5/17/2017 9:03 AM
- | Type: Folder
R AR pfam13853(54) Date modified: 5/17/2017 9:03 AM
B ype Folder
Places
. Favorites
1
9 Libraries
b
E-.ll' Computer
=& 327 GB free 0f 454 GB
(".! Network
[ 2 items) Zip File: 78 item(z), 138 MB

[E=5 =l |

Actions

Unzip Selected Files

$,  Unzip to:
B oo vseq

Convert & Protect Files
When adding files to this zip:

& Encrypt off B
% Convert to PDF Off

El Resize Photos

_L Watermark

Save or Share Zip
= —

4 Email

[
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Upon selecting a domain file to view, both full and primary reports are available as csv files as well as a
graphic of the density plot for determining the susceptibility cut-off.

4 A B B~ |sequpas2-Winzip E= e
Unzip/Share Edit Backup Tools Settings View Help Upgrade ‘?
Files > @ pfam00001(54) Actions
o e seqapass-2.zip » AAB529391 v2 + Level2Reports - 3
Recent Zip Files Unzip Selected Files o
@ et pfamO0DOL(54)_Full_v2.csv Date modified: S/17/2017 903 AM P TT—
] Type: Microsoft Excel Comma Separated Values File Size 191 KB + 450 KB B e
< segapass-lzip e :
- pfam00001(54)_Full_v2_cutoff.png Date medified: 5/17/2017 9:03 AM :
Type: PNG Image Size:184 KB + 171KB Convert & Protect Files
- 3 When adding files to this zip:
i w | Ppfam00001(54)_Primary_v2.csv Date medified: 5/17/2017 9:03 AM i
] Type: Microsoft Excel Comma Separated Values File Size:162KB 4 37.4 KB a Encrypt o B
pfam00001(54) Primary v2_cutoffpng  Dete medified: 5/17/2017 903 AM Convert to POF Off B 1
Places Typ= PNG Image Size: 184 KB + 171KB %'
Favorites Y Resize Photos  Off [
' _!_ Watermark .
45 Libraries
wl Save or Share Zip
C
(A B sen. b
,
Q&: Network = Email
[ 4 tem(s) Zip File: 78 item(s), 1.88 MB

By selecting “Level3Reports”, all user defined Level 3 alignments are available as csv.

Note: These csv files show the alignments across the entire sequence, not just those amino acid residues
selected by the user.

" ‘BB W - |seqa~pass-‘2—\k'mf=p

Unzip/Share Edit Backup Tools Settings View Help Upgrade (7]

Files > @ Level3Reports Actions

seqapass-2.zip ¢ AABS3933.1 v2

Recent Zip Files Unzip Selected Files =
=g ieqapa“'z #P 3 try(218) v2.csv Date modified: 5/17/2017 8:03 AM 2 i Unzip to: ]

Type: Microsoft Excel Comma Separated Values FileSize: 220 KB = 4.77 KB WWAz.ad..\seqapass-2
=g ieqapa“'i P closer yet(310)_v2.csv Date modified: 5/17/2017 8:03 AM ]

Type: Microsoft Excel Comrma Separated Values FileSize: 513 KB 9 7.38 KB Convert & Protect Files
&, T = four(316) v2.csv Date modified: 5/17/2017 2:03 AM Whenaaing hics bl

Type: Microsoft Excel Comma Separated Values FileSize: 286 KB =9 4.98 KB & Encrypt 7 IF

7 Date modified: 5/17/2017 9:03 AM = o L

Plices multi part test(313)_v2.csv % Convert to PDF O

Type: Microsoft Excel Comma Separated Values FileSize: 347 KB -+ 8.06 KB
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"
IE Resize Photos  Off [

: X
| B

g
g
g
X
L Favarites [
u.
X
x|
g

Type: Microsoft Excel Comma Separated Values FileSize: 31.8 KB & 7.95 KB _L Watermark
A ‘ Libraries not yet working(309)_v2.csv Date modified: 5/17/2017 9:03 AM
U= Type: Microsoft Excel Comma Separated Values FileSize: 51.2 KB =+ 8.57 KB Save or Share Zip
DILII Computer repeat of 301(311)_v2.csv Date modified: 5/17/2017 9:03 AM B .
T 382 GB free of 464 GB Type: Microsoft Excel Comma Separated Values FileSize: 31.5 KB = 8.02 KB Y W
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Level 1: Primary Amino Acid Sequence Alignment

From the “View SeqAPASS Reports” tab, upon selecting a radio button and clicking “Request Selected
Report” the Level 1 data will be displayed.

The “Level 1 Query Protein Information” box contains the SeqAPASS Run ID, Query Accession,
Ortholog Count (# of hits identified as ortholog candidates to the query species protein sequence), NCBI
Data updates (“Protein and Taxonomy Data:” displays the date that NCBI databases were downloaded
and incorporated into the SeqAPASS database; BLAST Version: and Software Version: displays the
version being used by the SeqAPASS tool for the selected data), Query Species, and Query Protein. Other
information in this box will be described below.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Home Request SeqAPASS Run SegAPASS Run Status View SeqAPASS Reports Settings
SeqAPASS Reports Version 7.0 Logged in as: Maxwell Botz
Main Level 1

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back o the SegAPASS Reports st
SeqAPASS ID: 2412 Query Accession: N2 0001162 (£ Ortholog Count: 712 Protein and Taxonomy Data: 042372021
Query Species: Homo sapiens BLAST Version: 2.13.0
Query Protein: estrogen receptor isoform 1 Software Version: 6.1

Susceptibility Cut-off & Level 2 0+ Level 4 0+
Primary Report Settings o+ Level 3 0+ Refresh Level 4 Runs
Visualization 0+ Refresh Level 2 and 3 Runs

The default table displayed at the bottom of the page is the “Primary Report”, which includes query
protein information in the first row below the column titles, followed by hit proteins whose sequences
aligned with the query protein. The hit proteins are ordered from the highest to lowest percent similarity
(Maximum percent similarity =100%). For each hit protein, Data version, NCBI Accession and species
information is provided including the “Protein Count” which indicates the number of protein records per
species in the NCBI protein database, taxonomic information (See Primary Report Settings section
below in user guide for more detail on “Taxonomic Group” versus “Filtered Taxonomic Group”
columns), and species names. Also included are the NCBI protein accession, protein name, BLASTp
bitscore (describes overall quality of the alignment, See NCBI BLASTp tutorials), and percent similarity
([hit bitscore/query bitscore]*100). If the hit protein has been identified as an ortholog candidate (using
reciprocal best hit blast method), it will be noted with a “Y” for yes or if not an ortholog candidate, a “N”,
for no. If the hit protein is predicted to be susceptible according to the susceptibility cut-off criteria, that
will also be noted with a “Y” for yes or alternatively an “N” for no. The date the analysis was completed
is also identified. The data also includes a column describing the number of ortholog candidates identified
using the reciprocal best hit BLAST method. The susceptibility cut-off is also listed in a column. The cut-
off is determined through identifying local minimums in the density plot of the percent similarity values
for the primary report data set and evaluation of ortholog candidates. Additionally, there is a column that
identifies if the species is a Eukaryote noted with a “Y” for yes or alternatively an “N” for no. Links out
to the NCBI Protein Database, NCBI Taxonomy Database, and ECOTOX Knowledgebase (specific to the
data row) are embedded in the Level 1 data table for “NCBI Accession,” “Species Tax ID,” “Scientific
Name,” “Protein Name”, and “ECOTOX” columns. (See Search, View, and Download Data Tables
section of user guide for more information).
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Default highlights identify partial protein sequences, sequences with a bitscore higher than the query

sequence and therefore percent similarity greater than 100% (commonly synthetic constructs), and when
zero ortholog candidates are identified (in this case a user should consider a different query sequence or
check the full report). Please see Susceptibility Cutoff Box for Level 1 section of user guide for details
when no orthologs are detected. Additionally, the default setting for the report shows only eukaryote data

if a eukaryote is selected as the query protein, excluding prokaryote data from the table with the “Show

Only Eukaryotes” checkbox checked. To view prokaryote data, deselect this checkbox. If a prokaryote is
selected as the query protein, the default setting will include both eukaryote and prokaryote data and the

“Show Only Eukaryotes” checkbox will not be selected. To limit the data to eukaryotes only, the user

would check the “Show Only Eukaryotes” checkbox.

Columns in left side of table:

[ Partial Hit Protein Sequence L]
® PimayRepor. 7 TSN
Full Report lv  SUSCEHbE= YOG CouRT=I0
[  show Only Eukaryotes
Level 1 Data - Primary
The following links exit the site. [EXIT
Search: Enter keyword @
- Filterad
VEDr:‘izn NCBI Accession ¢ (;"3::‘2 %&eﬁ]‘eg Té’;gzg“;m Taxonomic Scientific Name &
roup &
5 NP_000112 2603582 205 Mammalia Mammalia Homo sapiens
5 ABY64717 1 1708 9593 Mammalia Mammaiia Sorilla gorilla
5 XP_003311596 1 171683 9598 Mammalia Mammaiia Pan troglodytes
5 XP_030868114 1 52137 595 Mammalia Mammalia Gorila gorila gorila
5 XP_003811644.1 71982 sse7 Mammalia Mammalia Pan paniscus
5 ABY64718.1 1609 600 Mammalia Mammalia Pongo pygmaeus
5 XP_002817538.1 141069 2601 Mammalia Mammaiia ‘Pongo abeli
6 XP_011751932.1 68712 9545 Mammalia Mammaiia Macaca nemestrina
5 XP_011822081 1 66421 531 Mammalia Mammalia Cercocebus atys
5 XP_005552209.1 98580 541 Mammalia Mammalia Macaca fascicularis
(10f137) Fl2[3]a]5]6]z]8][9]10)[=] | [Ho~
Level 1 Data - Primary
The following links ext the site. [IEXIT
Search; Enter keyword | &
. . BLAST Ortholog Ortholog . Percent
1 Name & Protein Name & Bitscore ¢ | Candidate & Count Cutoff S | gimitarity &
man estrogen receptor isoform 1 1241.67 Y 656 3443 100.00
m gorilla estrogen receptor alpha 122954 i 656 3443 9301
panzee estrogen receptor isoform X2 122054 Y 656 3443 9901
wland gorilla estrogen receptor isoform X2 122954 Y 656 3443 99,01
~impanzee estrogen receptor 1228.00 Y 656 3443 9888
orangutan estrogen receptor alpha 122762 Y 656 3143 9885
| orangutan estrogen receplor isoform X2 122762 Y 656 3443 9885
1 macaque estrogen receptor iscform X2 122723 Y 656 3443 9882
1angabey PREDICTED: estrogen receptor isoforn X2 122723 Y 656 3443 9882
\a macaque PREDICTED: estrogen receptorisoform X1 122723 Y 656 3443 9882
(1 01137) Pl 2|s]a]s]6]7]8]o]10]]] ) o=

ViewLevel 4 Summary Report | ©
Level 1 ToDS Report | ©

Download Current Level 1 Report Settings (]

Common Name ¢

Human
Western gorilla
Chimpanzee
Westem lowland gorilla
Pygmy chimpanzee
Bornean orangutan
Sumatran orangutan
Pig-tailed macaque
Sooty mangabey

Crab-eating macaque

W
Download Table: ¢ =

ECOTOX Widget | ©

Protein Name &

estrogen receptor isoform 1

estrogen receptor alpha

estrogen receptor isoform X2

estrogen receptor isoform X2

estrogen receptor
estrogen receptor alpha

estrogen receptor isoform X2

estrogen receptor isoform X2

PREDICTED: estrogen receptor isoform X2

PREDICTED: estrogen receptor isoform X1

Download Current Level 1 Report Settings. o

Susceptibility

Prediction & Analysis Completed &

202107 13 15:26:04
202107 13 15:26:04
2021 07 13 15:26:04
2021 07 13 15:26:04
202107 13 15:26:04
202107 13 15:26:04
202107 1315:26:04
202107 13 15:26:04

202107 13 15:26:04

<|=<|=<|=<|=<|=<| < =<|=<|=

202107 13 15:26:04

e -
Download Table: & =

| EcoTOX Widget | ©

Eularycte ECOTOX

<= |=<|=|=<|=<| </ <|=<|=<
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Level 1: Primary Report Settings
Default settings

The “Primary Report Settings” drop down allows the user to view default settings on the table below and
manipulate certain settings. “Primary Report Settings” are only available on the “Primary Report”
display, not the “Full Report.” The default settings show data for hits whose E-value are < 0.01 and have
been identified to have > 1 domain in common with the query sequence. The default setting for the
“Sorted by Taxonomic Group” is “class,” therefore the “Filtered Taxonomic Group” column in the table
is set to identify and report the taxonomic lineage of “class” from the NCBI Taxonomy Database.
However, if class is not identified in the NCBI Taxonomic Hierarchy associated with the hit accession,
then the algorithm will report the next available Taxonomic Group moving from class to subclass, to
superorder, to order, to suborder, to superfamily, to family, to subfamily, to genus. Finally, the
susceptibility predictions are set by using species read-across. (Please view Documentation Section of
the User Guide for details on Read-Across settings). Briefly, Species Read-Across is used to set the
susceptibility prediction, where all ortholog candidates are Susceptible = Y; all species listed above the
susceptibility cut-off are Susceptible = Y; all species below the cut-off from the same taxonomic group of
one or more species above the cut-off are Susceptible = Y; and those below the cut-off that are not
ortholog candidates and do not belong to a taxonomic group above the cut-off are Susceptible = N.

Primary Report Settings o=
E-value: 0.01 (]

Sorted by
Taxonomic class v @
Group:

Common )
Domains:

Species Read-

Across: e ” o

Update

Use Default Settings
§ego§ | -

Changing Default Settings

The “E-value” and “Common Domains” settings can be manipulated by the user by entering the desired
E-value or number of Common Domains in the respective text boxes and clicking “Update Report.” The
table and data visualization will automatically be updated after a few seconds. The user may choose to
change the level of the taxonomic hierarchy that is used for the susceptibility prediction. From the “Sorted
by Taxonomic Group” dropdown the user may choose to display a different taxonomic group in the
“Filtered Taxonomic Group” column of the data table.
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Primary Report Settings

E-value:

Sorted by
Taxonomic
Group:

Common
Domains:

Species Read-
Across:

Update

0 -
0.01 (]
order = (]
class
— | —
- subclass PN
1 superorder
suborder L4
| superfamily |
J family L,
| subfamily
genus [ 0+

Visualiz%

If the user chooses “order” for example, the “Filtered Taxonomic Group” column in the data table will
report the taxonomic lineage of “order” from the NCBI Taxonomy Database and all species read-across
for the susceptibility prediction will be based on order instead of class. The data visualization will also
update. As described previously, if order is not identified in the NCBI Taxonomic Hierarchy associated
with the hit accession, then the algorithm will report the next available taxonomic group moving from
suborder, to superfamily, to family, to subfamily, to genus. Upon selecting the taxonomic group from the
dropdown and clicking “Update Report,” the Level 1 Data for the Primary Report will update to the
selected taxonomic level.

Search: Enter keyword o
Data NCBI Accession © Efotein Specles faxonomic Ta’-;(ig:::ergic Scientific Name ¢ Common Name &
Version - Count & Tax ID & Group ¢ Group % - -
6 NP_000116.2 2603582 9606 Mammalia Primates Homo sapiens Human
6 ABY64717.1 1708 9593 Mammalia Primates Gorilla gorilla Western gorilla
6 XP_003311596.1 171683 9598 Mammalia Primates Pan troglodytes Chimpanzee
6 XP_030868114.1 52137 9595 Mammalia Primates Gorilla gorilla gorilla Western lowland gorilla
6 XP_003811544.1 71982 9597 Mammalia Primates Pan paniscus Pygmy chimpanzee
6 ABY64718.1 1609 9600 Mammalia Primates Pongo pygmaeus Bornean orangutan
6 XP_002817538.1 141069 9601 Mammalia Primates Pongo abelii Sumatran orangutan
6 XP_011751932.1 68712 09645 Mammalia Primates Macaca nemestrina Pig-tailed macaque
6 XP_011922091.1 66421 9531 Mammalia Primates Cercocebus atys Sooty mangabey
6 XP_005552209.1 98680 9541 Mammalia Primates Macaca fascicularis Crab-eating macaque
. g °
(1 of 137) \l\ 2|3)|4/5(6]|7(8[9]10[ > |* 10~ Download Table: ©* ==
Level One Summary Report

The user can view a summary of the data for each taxonomic group by clicking on the “View Level 1
Summary Report” button. The data includes, number of species, mean percent similarity, median percent
similarity and susceptibility prediction. This data can also be downloaded.

E\ Partial Hit Protein Sequence L]
@ Primary Report | PeiCentSimilarty > 100% W o
Full Report |v'  Susceptible =Y Otfolog Count =0

Push Level 1 To DS Report (]

E\ Show Only Eukaryotes
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X
Level One Summary Report
pccecio l e Prscne Ltimberct L_Nean bucant_Nedten Feroant_L__suacartity

Mammalia Mammalia 195 73.47 87.25 Y
Testudines Testudines 13 67.66 79.16 Y
Aves ' Aves 122 ' 67.00 ' 78.40 Y
Grocodylia ' Crocodylia 7 ' 69.23 ' 78.29 Y
Lepidosauria Lepidosauria 25 63.76 74.50 Y
Amphibia Amphibia 25 48.39 64.98 Y
Chondrichthyes |  Ghondrichthyes 8 ' 4111 ' 39.30 Y
Dipnoi ' Dipnoi 3 ' 4311 ' 57.01 Y
Coelacanthimorpha . Coelacanthimorpha 2 . 46.56 . 46.56 Y
Actinopteri Actinopteri 204 36.19 40.90 Y

| o | —

(1 of 6) PN 2(3]4|5/6| =~ || 0¥ Download Table: &=

The user may also choose to turn species read-across off, by using the “Species Read-Across” drop-down
and selecting “No” and clicking “Update Report.” When “No” is selected, the susceptibility predictions
will only be “Y” in the table below if Percent Similarity is above the Cut-off or if the hit is identified as
an Ortholog Candidate, yes or “Y.” Any hit below the cut-off will yield a susceptibility prediction of no
or “N.”

Primary Report Settings 0=
E-value: 0.01 @
Sorted gyro“l;a;onomic W - )
Common Domains: 1 0o
Species Read-Across: No | L]
Update Report Use Yes hg‘s_
4 }E\ b
—_—

The user can select the “Full Report” on the “Level 1” page, which includes the same information as the
“Primary Report” and additional information pertaining to the alignment of the protein sequence using
BLASTDp. Additional information includes the number of amino acid residues in the sequence (Hit
Length), the number of exact matching amino acids between the hit and query sequence (Identity), the
number of exact and similar matches in amino acids between the hit and the query sequence (Positives),
the expect value (E-value) describing the number of different alignments expected to occur in the
database search by chance, and the conserved domain count. The conserved domain count identifies all
domains associated with the query protein in the NCBI conserved domains database (Specific hits, Non-
specific hits, Superfamilies, and Multi-domains; See NCBI conserved domains database for details).
SeqAPASS algorithms record the query sequence coverage of each curated domain and compares that
coverage to that of the hit sequence. If the hit sequence covers the curated domain greater than or equal to
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the query sequence, then the domain is considered a common domain between the hit and query. The
number of common domains comparing each hit sequence to the query sequence are summed and
reported. This column displays “0” when the hit protein and query protein do not have any common
domains. (See Search, View, and Download Data Tables section of user guide for more information).
The user can also download the currently applied report settings by selecting the “Download Current
Level 1 Report Settings.” This csv allows the user to track which settings were used or changed by the
user when downloading a data table.

Partial Hit Protein Sequence

HEEE

Primary Report |Pefcent Similarity > 100% View Level 1 Summary Report | O
[Suscentibie =Y. Orfioloq Count =10 PushlevelddoDsRenora O
Show Only Eukaryotes

® Full Report

Level 1 Data - Full

The following links exit the site [EXiT Download Current Level 1 Report Settings. L
ECOTOX Widget

Search; Enter keyword | &

HitLength ¢ Identity o | Positives o | Evalue s | gDASTE éﬁ;iioé:?e Oitfiln sl Coraion . Sir:f"::t’;‘c Susceptibiity | Analysis Completed ¢ ikt ECOTOX
5% 595 5% 0000E0 | 124187 Y 056 3443 7 100,00 v 202107 13 15:26:04 Y
595 59 592 0000E0 | 122954 Y 656 343 74 9901 Y 2021 07 131526:04 %
595 590 59 0000E0 | 122954 ¥ 656 a3 7 9901 y 2021 07 13 15:26:04 Y
508 590 59 0000E0 | 122954 Y 656 43 7 9901 Y 202107 131526:04 Y
505 589 502 0000E0 | 122800 Y 656 43 7 9888 v 2001 07 131526:04 v
595 589 591 0000E0 | 122762 v 656 3443 7 985 v 2021 07 13 15:26.04 %
595 589 591 0.000E0 122762 Y 656 3443 74 98.85 Y 2021 07 13 15:26:04 i g
595 588 592 0.000E0 1227.23 Y 656 3443 74 98.82 Y 2021 07 13 15:26:04 G
595 588 592 0.000E0 1227.23 Y 656 3443 74 98.82 Y 2021 07 13 15:26:04 ¥
5% 588 592 0000E0 | 122728 Y 056 3443 7 9682 Y 2021 07 13 1526:04 Y

- Wa©
(1 of 139) | 1| 21314[5[6/7/8]9[10[]> [ 10~ Download Table: ¢~ =%

Note: SeqAPASS v2.0 and newer parse the BLASTp query and hit accessions to identify all the
species/accessions from identical proteins. Therefore, if a hit sequence represents multiple species, all
species with the identical sequence will be found in the data tables for Level 1. To determine which

sequence/species was identified from BLASTYp as a hit and which sequence/species was parsed from the
identical sequence, view the “Full Report” for Level, column “Identical Protein,” where “N” is indicative

of the original hit sequence and “Y” is the parsed sequence.

A B
1 Level 1 Report Settings
2
3
4 Analysis TimeStamp 201905 16 11:04:08
5 |SegAPASS version 3.2
6 |Query Species Homo sapiens
7 |Query Protein estrogen receptor isoform 1
8 |Query Accession NP_000116.2
9 |Ortholog Count 348
10 | L1 Cutoff Default
11 L1 Cutoff Value 33.93221513
12 |E-value 0.01
13 |Sorted by Taxonomic Group CLASS
14 |Common Domains 1
15 |Species Read Across Y
16 |Show Only Eukaryotes Checked
17 |Report Primary

When downloading the current Level 1 report settings, the following information will be present in the

csv file. If the user decides to change the default settings, the csv file can be utilized for quick information

if the SeqAPASS page is no longer open.
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Susceptibility Cutoff Box for Level 1

The susceptibility prediction is determined by identifying ortholog candidates, sequences above a defined
susceptibility cutoff, or by identifying those species below the susceptibility cut-off from an organism
class above the susceptibility cutoff. The default susceptibility cut-off is set by plotting the distribution of
percent similarities calculated for each hit protein. From this plot, the critical points are identified, and the
local minimums and maximums reported. Using the ortholog candidate data, a susceptibility cut-off is
automatically determined by identifying the first ortholog candidate at an equal or higher percent
similarity than the first local minimum. The user can view this graph by clicking the “Cutoff Settings”
button in the “Susceptibility Cut-off” box, which will open a new tab in the web browser. The “Select
Cut-Off” drop-down can allow the user to select between the default cut-off, the 2™ local minimum or a
user defined cut-off. The 2" susceptibility cut-off is identified in the density plot by finding the 1%
ortholog candidate at an equal or higher percent similarity to that of the 2™ local minimum. Upon
selecting the User defined cut-off from the dropdown, the user can view and closely examine the density
plot and manipulate the cut-off. The “Enter Cut-off” text box becomes active and the user can enter a
number 1-100. To update the cut-off in the Level 1 data report and/or close the cutoff tab and return to the
Level 1 page, click “Update Cut-off” button.

Susceptibility Cut-off =

Cutoff Settings

This will open in a separate tab

Note: The user should have a justification for changing the susceptibility cut-off, either based on
evaluation of Ortholog cutoffs in the data visualization or from empirical evidence.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level 1 Susceptibility Cut-off: Primary Report

Density Plot

All potential susceptibility cut-offs generated by the data distribution and ortholog candidate
identification are reported in the table with columns “Cut-off #” and “Susceptibility Cut-off”. The user
can use these numbers to define a cut-off if empirical evidence suggests that the “Default” or “2
minimum” are not supported.
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No Orthologs Detected

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back o the SeqAPASS Reports fist

SeqAPASS ID: 2354 Query Accession: 1JLY A [ Ortholog Count: 0 Protein and Taxonomy Data: 04/28/2021
Query Species: Amaranthus caudatus BLAST Version: 2.13.0
Query Protein: Crystal Structure Of Amaranthus Caudatus Agglutinin Software Version: 8.1
Susceptibility Cut-off 2 Level 2 L Level 4 0+
Primary Report Settings 0+ Level 3 0+ Refresh Level 4 Runs
Visualization 0+ Refresh Level 2 and 3 Runs.
¥  Partial Ht Protein Sequence °
® Primary Report v PefcentSimianty> 100% View Level 1 Summary Report @
Full Report v Busceptible =Y, Ortholog Count =0 " Push Level 1 To DS Report_| ©
¥ Show Only Eukaryctes
Level 1 Data - Primary
The foliowing links exit the site JEXIT) Download Current Level 1 Report Settings @

ECOTOX Widget ©

Search: Enter keyword @

Filtered
Taxonomic Scientific Name ¢ Common Name ¢ Protein Name ¢
Group ¢

Protein Species Taxonomic
Version Count TaxID ¢ Group ¢

(1of3) =+ = 123 - = 10v Download Table: ** =

If no orthologs are detected from reciprocal best hit blast analysis, the “Ortholog Count” will be “0” at the
top of the “Level 1 Query Protein Information” page. The cutoff will be set by the local minimums only,
therefore the susceptibility prediction will NOT take into account ortholog candidates. It is recommended
that the user checks the full report for ortholog candidates or identifies a different query sequence for
the susceptibility predictions. Here, the susceptibility predictions will be highlighted in dark pink in the
Level 1 data table to indicate that O orthologs were detected and the susceptibility cutoff was determined
from plotting the distribution of percent similarities and identifying the local minimums.

Level 1 Query Protein Information ‘

Hit proteins are identified for the following query protein. Use the main button to go back to the SeqAPASS Reports list

SeqAPASS ID: 1299 Query Accession: APO40848.1 (exim Ortholog Count: 0 (F)’E;’Ql;;goa‘]gd Taxonomy Data:
Query Species: Poa annua BLAST Version: 2.8.1
Query Protein: PsbA, partial (plastid) Software Version: 3.2

Note: De-select the “Show Only Eukaryotes™ checkbox to see if prokaryotes were identified as orthologs.

By clicking on the “Cutoff Settings” button when no orthologs are detected, the “Cut-off #” and
“Susceptibility Cut-off” columns will report only the local minimum values.
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level 1 Susceptibility Cut-off: Primary Report

Local minimums are identified and susceptibility cut-off is set based on % similarity of next ortholog candidate. Use update cut-off button to go back to Level 1 data

SeqAPASS ID: 2297 Query Accession: CAC38767.1 Orthelog Count: 0 Protein and Taxonomy Data: 04/28/2021
Query Species: Pimephales promelas BLAST Version: 2.11.0
Query Protein: cytochrome P450 aromatase Software Version: 5.1
Select Cut-off: | Default: Identify 1st local minimum and find next ortholog candidate |- ‘ Enter Cut-off: [ ]
‘ Density Plot
Cut-off Based on Ortholog Candidates
12
B Density
M Local Max
10 M Local Min
i Inflection Point
]
Cut-off ‘Susceptibility
# Cut-off g
1 2500 g
B 39.00 a
3 59.00
4 79.00
4
| | j‘\ /\ |
e & S 5 o & & o & £ &

Percent Similarity

From the “Level 1” page the user can return to the list of completed SeqAPASS runs by clicking the
“Main” button on the upper left-hand side of the “Level 1 Query Protein Information” page.

Main | Level1

SecaPALE 0: 235

Guary tpacies
Guary Protein: Cryats Srctiss Of Amvanins Couciss Again
‘Susceptibility Cut-off o o Leveld 0.
o
°
0- s °
°
. °
0 - o
°
°
o °
sen
e Do sete °
Visualization o= °
. -
°
°
°
o
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ECOTOX Widget

The ECOTOX widget gives the user the option to create a species and chemical filter that will link out to
ECOTOX. The widget allows for rapid access of curated empirical toxicity data from the
ECOTOXicology (ECOTOX) Knowledgebase (https://cfpub.epa.gov/ecotox/) that can be compared to
sequence-based predictions of chemical susceptibility from SeqAPASS results. In the “Level 1 Data”
table header, the “ECOTOX Widget” button can be clicked and will open a widget that is populated with
all the taxonomic groups and species from the Level 1 Data table.

® Primary Report View Level 1 Summary Report ()

Push Level 1 To DS Report | ©

Full Report

EEEE

Level 1 Data - Primary

The following links exit the site JEXIT

Download Current Level 1 Report Settings (/]
ECOTOX Widget  ©

Select Species

Taxonomic groups that are present within the “Select Species” section of the ECOTOX widget are those
found in the Level 1 Data table and Boxplot. Default settings auto select those taxonomic groups and
species in common with ECOTOX. The user can select/deselect taxonomic groups of interest in the
“Select Taxonomic Groups (CLASS)” box. Additionally, species can be selected/deselected in the “Select
Species” box. Taxonomic groups and Species whose selection box is displayed greyed out, are not found
in ECOTOX. The maximum number of species that can be pushed to the ECOTOX filter is 500. (Note:
common species include those that are in the ECOTOX database, which does NOT mean they have
toxicity records associated with them in ECOTOX.). Upon selecting species for comparison in ECOTOX,
the user clicks on the “Push NCBI Tax IDs” button to advance to the “Select Chemicals” feature of the
widget.

Select Species 0

Select Taxonomic Groups (CLASS) Select Species

Select All select All

Taxonomic Group Species

V] Mammalia:

Aves

Testudines

Lepidosauria

[~ Amphibial
Crocodylia
Coelacanthiformes

Actinopteri

(1)

Chondrichthyes.

Cladistia

Jaguarundi.

Hyperoartia

Domesticcat

1 &0 < (o = (<1 (< (<] (< (<] (<) <=0

Max number of species: 500 @ Common Name

Number of species selected: 366 Scientific Name

Push NCBI Tax IDs
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Select Chemicals (Optional)

The “Select Chemicals” feature of the ECOTOX widget is optional and can skipped by selecting the
“Open in ECOTOX” button. Chemicals can be searched by typing 3 letters of the chemical name which
will then populate with the top 100 hits containing those 3 letters. The chemical will appear and display
the CASRN number following the name. Up to 5 chemicals can be included in the ECOTOX filter.
Unwanted chemicals can be individually removed by selecting chemical and then clicking the “Remove
Selected Chemicals™ or all chemicals can be removed by clicking the “Remove All Chemicals.” There are
links to the “CompTox Chemical Dashboard” and “ECOTOX Chemicals,” which open the respective
databases in separate browser tabs to aid in finding chemicals of interest. To push the created filtered
group to the ECOTOX Explore page, click the “Open in ECOTOX” button. Clicking the button will open
up a separate browser tab that will incorporate the user customized group within the ECOTOX webpage.

The selected species will be added to an ECOTOX Custom Species Group with the selected chemicals
used as a filter in Explore for the user to view and download records from ECOTOX.

Select Chemicals (Optional) o

CompTox Chemical Dashboard

Chemical Search:

| Add Selected Chemical )y  ECOTOX Chemicals [EXIT
Selected Chemicals: [imidacloprid (CASRN:138261413)
Flupyradifurone (CASRN:951659408)
Thiacloprid (CASRN:111988499)

Remove Selected Remove All (3/5) CAS Numbers Selected
ical Cﬁg'ma]s
Back to Tax IDs Open in ECOTOX
e ——

Level 2: Functional Domain(s) Alignment

In the “View SeqAPASS Reports” tab, on the “Level 1 Query Protein Information” page, there is a
“Level 2” box for comparing hit domains to the query domain. In the “Level 2”” dropdown box, there is a
link out to the “NCBI Conserved Domain Database” for the query protein of interest. Below this link the
user will find a drop-down containing functional domains associated with the query sequence for
comparison across species.

Main Level 1

Level 1 Query Protein Information

Susceptibility Cut-off

0- Level 4 o
Primary Report Settings 0+ Refresh Level 4 Runs

Visualization 0+

Level 3 0L

Refresh Level 2 and 3 Runs
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In the drop-down box (below the words “Functional Domains”) the user will find all domains associated
with the query protein listed in the “NCBI Conserved Domains Database”. To compare a domain from the
query protein to domains of the hit proteins, the user will use the drop-down to highlight a domain and
click the “Request Domain Run” button.

Note: Domains in the drop-down are listed with the first amino acid residue position that aligns with the
NCBI curated domain in parenthesis, followed by the NCBI domain Accession, domain name, and
description.

Level 2 0= Leve!

Level 2 Query Domain + Reference Explo

NCBI Conserved Domain Database o
EXIT Level 3 Query Am
Functional Domains

=) NCBI Protein Datab

L | | Qalact Tamnlata Sag

-Select Domain -

[ :

| selectDomain- ... E

(243) cd06157, NR_LBD, The ligand binding domain of nuclear rec
(105) cd06916, NR_DBD_like, DNA-binding domain of nuclear rece
(245) cd06929, NR_LBD_F1, Ligand-binding domain of nuclear rec
(242)
(215)

242) cd06930, NR_LBD_F2, Ligand-binding domain of nuclear rec
215) cd06931, NR_LBD_HNF4_like, The ligand binding domain of

| ¢ »

Note: The user can also use the text box on the top of the drop-down to search the “Functional Domain”
list in the drop-down.

It is recommended that the user click on the “NCBI Conserved Domains Database”
http://www.ncbi.nlm.nih.gov/cdd/ link to identify which domains are “Specific hits” in the NCBI
Conserved Domains Database. On the NCBI page, the user can scroll over the graphical representation of
the domains associated with the query sequence to highlight and identify the Accession associated with
domain “Specific hits.” The example below shows the user hovering over the NR_ LBD ER domain with
the computer mouse.

Newsearch | Structure Home | 30 Macromolecular Sructiras, [ Conserved Domains_ | Pubchem | Bicsystems |
Conserved domains on [gi62821794jr=NP_000116.2]] View  Concise Resuits ~ @

estrogen receptor isoform 1 [Homo sapiens]

Query seq,

Specific hits
Oest_recep
Superfanilies R_DBD_like superian

[Specific hit, evalue = 1.46e-
145]cd06949, Ligand binding domain
of Estragen receptor, which are

- . activated by the hormone 17beta-
Search for similar domain architectures e 0

List of domain hits domain (LBD) of Estrogen receptor s n
48

Oest.recep superfanily

- (ER): Estrogen receptor, a member of
E Reemio SN Soctrein B nuclear receptor superfamily, is activated by the hormone

gand binding do ! e 81 cotrogen. Estragen regulates many physiological
Ligand binding damain of Esirogen receptor, which are activaled by the horm e s hat i

Estrogen receptor, a member of nuclear receptor superfamily is activated by the hormone estrogen. ESTOG: qrio2 o ot noaun Son et v o oo
bone integrity, health, The main af action of the estrogen receptar :

mechanism of action of the estrogen receptor is as a
element of target genes upon activation by estrogen and then recruiting coactivator proteins which are (&SP .2 intion factor oy binding to ‘as Ss‘mgpen rep Rs

may associate with other membrane prateins and can be rapidly activated by exposure of cells o estrogen
ligand-activated transcription factors, ER has a central well conserved DNA binding domain (DBD), a variat
binding domain (LBD). The G-lerminal LBD alse contains AF-2 activation met, the dimerization molif, and part of the nuclear localization region. Estrogen receptor has been
linked to aging, cancer, obesity and other diseases

element of target genes upon activation by estrogen and  —

Pssm-D: 132747 Cd Length: 235 Bit Score: 426.07 E-value: 1.46e-146
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After identifying the domain(s) of interest and the corresponding starting residue and domain Accession,
the user can return to the SeqAPASS tool, scroll to the domain of interest in the drop-down. If that
domain has not been previously run by the user, the “Request Domain Run” button will become active
and the user can click it to submit the domain query.

Level 2 0=

Level 2 Query Domain

NCBI Conserved Domain Database o
EXIT

Functional Domains

((243) cd06157, NR_LBD, The ligand { = | @

wRegquest Domain Run ,

View Level 2 Data

Choose Domain to View

-Select Completed Domain - ~ O

MiewlLevel2Data |

When user clicks the “Request Domain Run” button, the following message will appear if the runs has
been submitted successfully.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) #) Level 2 Run Requested
SRR

Home || Request SeqAPASS Run I SeqAPASS Run Status ‘! View SeqAPASS Reports Settings |
| l Il ! |

When sequence comparisons have completed for the selected functional domain, the domain will be
present in the “View Level 2 Data” drop-down. The drop-down is not automatically populated with the
completed domain run. The user must click on the “Refresh Level 2 and 3 runs” button to update the
page for the newly completed domain to present itself in the Choose Domain to View drop-down.

To view a completed Level 2 domain, highlight the domain of interest in the drop-down box and click the
“View Level 2 Data” button. This will bring the user to the “Level 2” data page for the selected query
protein/domain.

Note: The user can also use the text box on the top of the drop-down to search the “Completed Domain”
list.

Level 2 o-
Level 2 o-
Level 2 Query Domain

. Level 2 Query Domain
NCBI Conserved Domain Database [Exim @

Functional Domai ;
unctional Domains NCBI Conserved Domain Database (Exm @

-Select Domain - -~ @ N .
Functional Domains
a -Select Domain - K]
View Level 2 Data Reguest Domain Run
Choose Domain to View
-Select Completed Domain - L] View Level 2 Data

Choose Domain to View

| -Select Completed Domain -

[ (310) cd06949, NR_LBD_ER, Ligand bindit‘ 0

(316) cd06931, NR_LBD_HNF4_like, The ligand binding domain of hi
(310) cd06949, NR_LBD_ER, Ligand binding domain of Estrogen rec

>

Vie! vel
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View Level 2 Data Page

The “Level 2 Query Domain Information” box contains the SeqAPASS Run ID, Query Accession,
Ortholog Count (# of hits identified as ortholog candidates to the query species protein sequence), NCBI
Data updates (“Protein and Taxonomy Data:”” and “CDD Data:” display the dates that NCBI databases
were downloaded and incorporated into the SeqAPASS database; “BLAST version:” and “Software
Version:” displays the version being used by the SeqAPASS tool for the selected data), Query Species,
Query Domain (with link out to NCBI domain page), Query Protein name.

Main Level 1 Level 2

Level 2 Query Domain Information

PASS Reports list
Ortholog Count: 712 Protein and Taxor
BLAST Ver:

Query Spec

Query Dom:

Query Protei

Susceptibility Cut-off = Primary Report Settings 0 -

Visualization 0-

The default “Level 2” table is the “Primary Report”, which includes query domain information in the first
row below the column titles, followed by hit domains whose sequences aligned with the selected query
domain. The hit domains are ordered from the highest to lowest percent similarity (Maximum percent
similarity =100%). For each hit domain, Data Version, NCBI Accession and species information is
provided, including the “Protein Count” which indicates the number of protein records per species in the
NCBI protein database, taxonomic information, and species names. Also included are the NCBI accession
for the query protein, query protein name, Domain Type, BLASTp bitscore (describes overall quality of
the alignment, See NCBI BLASTDp tutorials), and Domain percent similarity ([hit bitscore/query
bitscore]*100). If the hit protein has been identified as an ortholog candidate (using reciprocal best hit
BLAST method), it will be noted with a “Y” for yes or if not an ortholog candidate, a “N”, for no.

A prediction of susceptibility is displayed based on the susceptibility cut-off, identified with a “Y” for yes
or an “N” for no. The date/time the analysis was completed is also identified. (See Search, View, and
Download Data Tables section of user guide for more information). There is a column that identifies if
the species is a eukaryote, noted with a “Y” for yes or alternatively a “N” for no if the hit is a prokaryote.
Additionally, a column with a link to the U.S. EPA ECOTOX Knowledgebase
(https://cfpub.epa.gov/ecotox/help.ctfim) is available when there are empirical toxicity data curated for the
species identified in the row. This link allows the user to view available single chemical toxicity data
from the literature for specific species.

Default highlights identify partial protein sequences, sequences with a bitscore higher than the query
domain and therefore percent similarity greater than 100% (commonly synthetic constructs), and when
zero ortholog candidates are identified (in this case a user should consider a different query sequence).
Additionally, the default setting for the report shows only eukaryote data, excluding prokaryote data from
the table with the “Show Only Eukaryotes” checkbox checked. To view prokaryote data, deselect this
checkbox.
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@ Primary Rey
@ Full Report

Partial Hit Protein Sequence
PPercant Sirilarify > 100%
Suscepfible=Y: Orifiviog Count =0

Show Only Eukaryotes

=
ot @
=
]

The following links exit the site FEXITH

i

4 NP_000116.2 9606 Mammalia Mammalia Homo sapiens ‘Human estrogen receptor isoform 1

4 ABYG4T17 1 2023 9593 Mammalia Mammalia Gorilla gorilla Westem gorilla estrogen receptor alpha

4 XP_002817538 1 145798 9801 Mammalia Mammalia Pongo abelii Sumatran orangutan estrogen receptor isoform X2

4 XP_011852190.1 38580 9568 Mammalia Mammalia WMandrillus Drill PREDICTED: estrogen receptor isoform X2
4 XP_023061905 1 54518 591936 Mammalia Mammalia Piliocolobus tephrosceles Ugandan red Colobus ‘estrogen receptor isoform X2

4 XP_018884801 1 47068 9595 Mammalia Mammalia Gorilla gorilla gorilla Westem lowland gorilla PREDICTED- estrogen receptor isoform X2
4 XP_008005788.1 62315 80711 Mammalia Mammalia cl sabaeus Green monkey PREDICTED: estrogen receptor isoform X2
4 XP_011751932 1 69122 9545 Mammalia Mammalia Iacaca i Pig-tailed macaque ‘estrogen receptor isoform X2

4 ABY64719.1 712 9580 Mammalia Mammalia Hylobates lar Common gibbon estrogen receptor alpha

4 NP_001158059 1 68224 9555 Mammalia Mammalia Papio anubis Olive baboon estrogen receptor

= M2)3]a)s]6]7]8]a]10]]=] | H0F] Dow

Level Two Summary Report

The user can view a summary of the data for each taxonomic group by clicking on the “View Level 2
Summary Report”. The data includes, number of species, mean percent similarity, median percent
similarity and susceptibility prediction. This data table can also be downloaded.

of
Mammalia Mammalia 176 80.60 97.63 Y
Aves Aves 96 83.78 95.73 Y
Crocodylia Crocodylia 84.98 95.97 Y
Testudines Testudines 86.30 94.55 Y
Lepidosauria Lepidosauria 22 71.14 92.21 Y
Amphibia Amphibia 22 60.74 81.03 Y
Chondrichthyes Chondrichthyes 7 55.68 67.59 Y
Coelacanthiformes Coelacanthiformes 70.43 70.43 Y
Actinopteri Actinopteri 179 51.66 62.13 Y
Ceratodontimorpha Ceratodontimorpha 3 53.96 7115 Y

L
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Level 2: Primary Report Settings
Default settings

The “Primary Report Settings” box allows the user to view default settings on the table below and
manipulate certain settings. The “Primary Report Settings” box is only available on the “Primary Report”
display. The default settings show data for hits whose E-value are < 10. The default setting for the “Sorted
by Taxonomic Group” is “class,” therefore the “Filtered Taxonomic Group” column in the table is set to
identify and report the taxonomic lineage of “class” from the NCBI Taxonomy Database. However, if
class is not identified in the NCBI Taxonomic Hierarchy associated with the hit accession, then the
algorithm will report the next available Taxonomic Group moving from class to subclass, to superorder,
to order, to suborder, to superfamily, to family, to subfamily, to genus. Finally, the susceptibility
predictions are set by using Species Read-Across. (Please view SeqAPASS Documentation Section of
the User Guide for details on Read-Across settings). Briefly, “Species Read-Across” is used to set the
susceptibility prediction, where all ortholog candidates are Susceptible = Y; all species listed above the
susceptibility cut-off are Susceptible = Y; all species below the cut-off from the same taxonomic group of
one or more species above the cut-off are Susceptible = Y; and those below the cut-off that are not
ortholog candidates and do not belong to a taxonomic group above the cut-off are Susceptible = N.

Primary Report Settings 0
E-value 10.0 1 @
Sorted by Taxonomic Group class | @
Species Read-Across Yes = @
Update Report Use Default Settings

Changing Default Settings

The user may choose to change the level of the taxonomic hierarchy that is used for the susceptibility
prediction. From the “Sorted by Taxonomic Group” dropdown the user may choose to display a different
taxonomic group in the “Filtered Taxonomic Group” column of the data table.

Primary Report Settings 0 -

E-value 10.0 i ]
Sorted by Taxonomic Group order X @
class

Species Read-Across 0
subclass

Update Report superorder E
1 suborder |
| superfamily
family
subfamily
genus
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If the user chooses “order” for example, the “Filtered Taxonomic Group” column in the data table will
report the taxonomic lineage of “order” from the NCBI Taxonomy Database and all species read-across
for the susceptibility prediction will be based on order instead of class. As described previously, if order
is not identified in the NCBI Taxonomic Hierarchy associated with the hit accession, then the algorithm
will report the next available Taxonomic Group moving from suborder, to superfamily, to family, to
subfamily, to genus. Upon selecting the Taxonomic Group from the dropdown and clicking “Update
Report,” the “Level 2” data for the Primary Report will update to the selected taxonomic level. The user
can also download the currently applied report settings by selecting the “Download Current Level 2
Report Settings”. This csv file allows the user to track which settings were used or changed by the user
when downloading a data table.

Level 2 Data - Primary

The following links exit the site [EXIT

Search: Enter keyword 0

Filtered

Data Protein Species Taxonomic

Narsion NCBI Accession ¢ Coutis Tax ID & Group % T(a;z:;n;ic Scientific Name ¢ Common Name &
4 NP_000116.2 1265506 9606 Mammalia Primates Homo sapiens Human
4 XP_014992596.1 88400 9544 Mammalia Primates Macaca mulatta Rhesus monkey
4 ABY64721.1 931 9534 Mammalia Primates Chlorocebus aethiops Grivet
4 XP_003255939.1 38964 61853 Mammalia Primates Nomascus leucogenys Northern white-cheeked gibbon
4 XP_025240309.1 52618 9565 Mammalia Primates Theropithecus gelada Gelada
4 XP_003811544.1 51891 9597 Mammalia Primates Pan paniscus Pygmy chimpanzee
4 XP_011922091.1 66748 9531 Mammalia Primates Cercocebus atys Sooty mangabey
4 ABY64717 1 2023 9593 Mammalia Primates Gorilla gorilla Western gorilla
4 XP_002817538.1 145798 9601 Mammalia Primates Pongo abelii Sumatran orangutan
4 XP_011852190.1 38580 9568 Mammalia Primates Mandrillus leucophaeus Drill
Qe
(1 of 95) il 2(3(14(5/6/7(8[9[10 > f > 10 v Download Table: ©* ==

The user may also choose to turn species read across off, by using the “Species Read-Across” drop-down
and selecting “No” and clicking “Update Report”. When “No” is selected, the susceptibility predictions
will only be “Y” in the table below if Percent Similarity is above the Cut-off or if the hit is identified as
an Ortholog Candidate, yes or “Y.” Any hit below the cut-off will yield a susceptibility prediction of no
or “N”.

Primary Report Settings

E-walue:

Sorted by Taxonomic Group ;':--'“9_5’ b
Species Read-Aoross |r '“_

 Update Repor o i setings

The user can select the “Full Report” on the “Level 2” data page, which includes the same information as
the “Primary Report” and additional information pertaining to the alignment of the protein sequence using
BLASTp and domain information. Additional information includes the NCBI PSSM ID, NCBI Domain
ID, Domain Name, number of amino acid residues in the sequence (Hit Length), the number of exact
matching amino acids between the hit and query sequence (Identity), the number of exact and similar
(similar side-chain substitutions) matches in amino acids between the hit and the query sequence
(Positives), and the expect value (E-value) describing the number of different alignments expected to
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occur in the database search by chance. (See Search, View, and Download Data Tables section of user
guide for more information).

The following links exit the site FEXIT

Level 2 Data - Full

Search: Enter keyword

Pomain NaMe | it ength 3| Identity ¢ | Positive s | Evalues | SLASTR | Ortholog
NR_LBD_ER 238 238 2% | 1621E179 | 48726 v
NRLBD_ER 28 21 218 | 9910E170 | 48534 Y
NR_LBD_ER 238 27 2% | 9910E179 | 48534 Y
NR_LBD_ER 28 27 238 | 9910E179 | 48534 Y
NR_LBD_FR 28 237 238 | 9910E179 | 48534 v
NRLED_ER 228 21 288 | 9910E179 | 48534 Y
NR_LBD_FR 28 77 238 | 9910E178 | 48534 v
NRLBD_ER 238 21 238 | 9910E179 | 48534 Y
NR_LBD_ER 238 77 2% | 9910E179 | 48534 v
NRLBD_ER 238 21 218 | 9910E170 | 48534 Y
(1 of 95)

Ortholog
Count

348
348
348
348
348
348
348
348
348
348

Cut-off &

4150
4150
4150
4150
4150
4150
4150
4150
4150
4150

0 2]s[a)5]6]7]8]s]10

(1]

Percent
Similarity ¢

100.00
9960
99,60
99,60
9960
9960
9960
9960
99,60
9960

10 v

Download Current. Lexel 2 Report Settings

Susceptibility
Prediction ¢

Y 2019 08 23 09:47:27
201908 23 09:47:27
201908 23 09:47:27
201908 23 09:47:27
201908 23 09:47:27
2019 08 23 09:47:27
2019 08 23 09:47:27
2019 08 23 094727
2019 08 23 09:47:27
201908 23 09:47:27

Analysis Completed &

<|=<|=|=<|=<|=<|=<|<|x

(%
Download Table: ©* ==

Eukaryote

=|=|=|=|=]=]|=<|=|=|[=

EcoTox

Note: SeqAPASS v2.0 and newer parse the BLASTp query and hit accessions to identify all the
species/accessions from identical proteins. Therefore, if a hit sequence represents multiple species, all
species with the identical sequence will be found in the data tables for Level 2. To determine which
sequence/species was identified from BLASTYp as a hit and which sequence/species was parsed from the
identical sequence, view the “Full Report” for Level, column “Identical Protein,” where “N” is indicative
of the original hit sequence and “Y” is the parsed sequence.

=~ e W=

8

9

10
11
12
13
14
15
16
17

A

|Level 2 Report Settings

Analysis TimeStamp
SeqgAPASS version
Query Species
Query Protein

Query Domain

Query Accession

Ortholog Count

L2 Cutoff

L2 Cutoff Value

E-value

Sorted by Taxonomic Group
Species Read Across

Show Only Eukaryotes
Report

2019 05 16 11:04:08

3.2
Homo sapiens
estrogen receptor isoform 1

(310) cd06949, NR_LBD_ER,
Ligand binding domain of
Estrogen receptor, which are
activated by the hormone
17beta-estradiol (estrogen)
NP_000116.2

348
Default
41.5003807
10
CLASS
Y
Checked
Primary

When downloading the “Current Level 2 Report Settings”, the following information will be present in
the csv. If the user decides to change the default settings, the csv can be utilized for quick information if
the SeqAPASS page is no longer open.
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Susceptibility Cutoff Box for Level 2

The susceptibility prediction is set by identifying ortholog candidates, sequences above a defined
susceptibility cutoff, or by identifying those species below the susceptibility cut-off from an organism
class above the susceptibility cutoff. The default susceptibility cut-off is set by plotting the distribution of
percent similarities calculated for each hit protein. From this plot, the critical points are identified, and the
local minimums and maximums reported. Using the ortholog candidate data, a susceptibility cut-off is
automatically determined by identifying the first ortholog candidate at an equal or higher percent
similarity than the first local minimum percent similarity. The user can view this graph by clicking the
“View Cutoff” button in the “Susceptibility Cut-off” box. Radio buttons located to the right of the
graphical display indicate which Cut-off has been applied for the evaluation of susceptibility in the report.
These radio buttons can be selected to change the cut-off in the table to the 2™ local minimum, where the
2™ Jocal minimum is identified in the density plot and the first ortholog candidate at an equal or higher
percent similarity than the second local minimum percent similarity is used to set the cut-off. Or the user
can define the local minimum by clicking on the “User Defined” radio button. Alternatively, the user can
view the closely examine the density plot and manipulate the cut-off by clicking the “View Cutoff”
button.

Level 2 Query Domain Information

Hit domains are identified for the following query domain. Use the main button to go back to the SeqAPASS Reports st
SeqAPASS ID: Query Accession: NP_000116 2 X Ortholog Count: 348 Protein and Taxonomy Data: 02/28/2019
Query Species: BLAST Version: 2.8.1
Query Domain: (310) cd06949 @exm , NR_LBD_ER , Ligand binding domain of Estrogen receptor, which are activated by the hormone 17beta-estradiol (estrogen) CDD Data: 12/08/2016

apiens

Query Protein: estrogen receptor isoform 1 Software Version: 32

Susceptibility Cut-off

View Cutoff

This will open in a separate tab

Visualization

Upon clicking “View Cutoff” button, a new page is displayed with a drop-down that allows the user to set
the susceptibility cut-off using the first local minimum and the identified ortholog candidate, the second
local minimum and the identified ortholog candidate, or by the “User defined cut-off” (where the user
selects the cutoff). To update the cut-off in the Level 2 data report and/or return to the Level 2 page, click
“Update Cut-oft” button.

Note: The user should have direct empirical evidence that species above the user defined cutoff are
susceptible via the protein of interest, or that the species below the user defined cutoff are not susceptible.
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Upon selecting the User defined cut-off from the dropdown, the “Enter Cut-off” text box becomes active
and the user can enter a number 1-100.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level 2 Susceptibility Cut-off: Primary Report

Local minimums are identified and susceptbilty cut-offis set based on % similarity of next ortholog candidate. Use update cut-off button to go back to Level 2 data

SeqAPASS ID: 1290 Query Accession: NP_0001162 Ortholog Count: 348 Protein and Taxonomy Data: 02128/2019

BLAST Version: 2.8.1
CDD Data: 12/08/2016
Software Version: 3.2

Query Species: Homo sapiens
Query Domain: (310) cd06949 , NR_LBD_ER ., Ligand binding domain of Estrogen receptor, which are activated by the hormone 17beta-estradiol (estrogen

Query Protein: estrogen receptor isoform 1

Select Cut-off: Defautt: Identify 1st local minimum and find next ortholog candidate ~| Enter Cut-off o
Umle Cut.ofl.
Density Plot

Cut-off Based on Ortholog Candidates

Cutoff Susceptibility /
# Cutoff 5 /

1 4150 2 /
2 5581 &, !
3 778 |
— A /

All potential susceptibility cut-offs generated by the data distribution and ortholog candidate
identification are reported in the table with columns “Cut-off #” and “Susceptibility Cut-off”. The user
can use these numbers to define a cut-off if empirical evidence suggests that the “Default” or “2

minimum” are not supported.
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No Orthologs Detected

\‘ Level 2 Query Domain Information

Hit domains are identified for the following query domain. Use the main button to go back to the SegAPASS Reports list.
SeqAPASS ID: 1326 ‘Query Accession: NP_001317544.1 (& Ortholog Count: 0
Query Species: Homo sapiens
Query Domain: (110) cd06965 @& . NR_DBD_Ppar , DNA-binding domain of peroxisome proliferator-activated receptors (PPAR) is composed of two C4-type zinc fingers
Query Protein: peroxisome proliferator-activated receptor gamma isoform 3
r

Susceptibility Cut-off =

This will open in a separate tab

Visualization ol
[  Parial Hit Protein Sequence o
@ Primary Report Vi PeCSSHEASNO0
Full Report v CUSCETNDE=YICHGOACOT=0
[ Show Only Eukaryotes

‘ Level 2 Data - Primary

The foliowing links exit the site’ KR

‘ Searchi Enter keyword | o

| = = Filtered
Data | .. | Protein | Species |  Taxenomic . S s | s
Version | NCBIAccession & Counts | mAID: | Croups ‘ Tg);g::rrllt Scientific Name & Common Name &

| L L Il It Il 4

If no orthologs are detected from reciprocal best hit blast analysis, the “Ortholog Count” will be “0” at the
top of the “Level 2 Query Protein Information” page. The cutoff will be set by the local minimums only,
therefore the susceptibility prediction will NOT take into account ortholog candidates. It is recommended
that the user checks the full report for Ortholog candidates or identifies a different query sequence for
the susceptibility predictions. Here, the susceptibility predictions will be highlighted in dark pink in the
Level 2 data table to indicate that 0 orthologs were detected and the susceptibility cutoff was determined
from plotting the distribution of percent similarities and identifying the local minimums.

| Main | Level1 | Level2 ‘

| Level 2 Query Domain Information
Hit domains are identified for the following query domain. Use the main button to go back to the SeqAPASS Reports list.
SeqAPASS ID: 1321 Query Accession: BAES7671.1 (EXIT Ortholog Count: 0 Protein and Taxonomy Data: 02/28/2019
Query Species: Mus caroli BLAST Version: 2.8.1
Query Domain: (24) CHLO0070 §EXim , petB , cytochrome b6 CDD Data: 12/08/2016
Query Protein: cytochrome b, partial (mitochondrion) Software Version: 4.0
i . > |
Susceptibility Cut-off + AR RS o\t |
Visualization o+

By clicking on the “View Cutoff” button when no orthologs are detected, the “Cut-off #” and
“Susceptibility Cut-off” columns will report only the local minimum values.
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

‘ Level 2 Susceptibility Cut-off: Primary Report

Local minimums are identified and susceptibility cut-off is set based on % similarity of next ortholog candidate. Use update cut-0ff button to go back to Level 2 data.

SeqAPASS ID: 1326 Query Accession: NP_001317544.1 Ortholog Gount: 0 Protein and Taxonomy Data: 02/26/2019
Query Species: Homo sapiens BLAST Version: 2.5.1
Query Domain: (110) ¢d06965 , NR_DBD_Ppar , DNA-binding domain of peroxisome proliferator-activated receptors (PPAR) is composed of two C4-type zinc fingers €DD Data: 1210812016
Query Protein: peroxisome prolferator-activated receptor gamma isoform 3 Software Version: 4.0
Select Cut-off:  [Default identify 1st local minimum and find next ortholog candidate =] Enter Gut-off: o
Density Plot
Cut-off Based on Ortholog Candidates
o
0 Density
W | ocal Max
Local Min
50
Inflection
Point
a5
0
| cutof | susceptiviity Z .0
L2 Cutoff g3
1 100.00 -
25
20
15
10
05 J /\
0.0 - -
S S S

Percent Similarity

The user can return to the “Level 2 data page by clicking the “Update Cut-off” button or exiting the tab.

Level 1 and Level 2: Data Visualization

From the Level 1 or Level 2-results page SeqAPASS users can access an interactive data visualization for

both the “Primary Report” or “Full Report” by clicking on the “Visualize Data” button.

Example of Level 1 page:

Home | Request SeqAPASS Run SeqAPASS Run Status || View SegAPASS Reports Settings

‘ SeqAPASS Reports Version 6.0 Logged in as: Donovan Blatz ‘

Main | Level1 | DS Report ‘

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back 1o the SeqAPASS Reports list

SeqAPASS ID: 2295 Query Accession: NP_000116.2 #Exim Ortholog Count: 656 Protein and Taxonomy Data: 04/28/2021
Query Species: Homo sapiens BLAST Version: 2.11.0
Query Protein: estrogen receptor isoform 1 Software Version: 5.1
Susceptibility Cut-off = Level 2 0!+ Level 3 o+
ey

This will open in a separate tab

Primary Report Settings o=
Evalue [ e
Sorted by Taxonomic Group: fdass - o
Common Domains: - e
Species Read-Across [Yes |+ o

Visualization o-

|\MisualizeData |  This vl open in a separate iab
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Example of Level 2 page:

Main Level 1 Level 2

Level 2 Query Domain Information

t domains are ider
SeqAPASS ID:
Query Sp

Query Dor

Query Pro

Susceptibility Cut-off

Use Default Settings

Visualization 0 -

The data visualization will then open in a new web browser tab, one for Level 1 and a different one for
Level 2. The visualization will display for the report selected by the user on the Level 1 or Level 2 report
page and be identified as “Level One Visualization — Primary Report” or “Level One Visualization — Full
Report” and “Level Two Visualization — Primary Report” or “Level Two Visualization — Full Report.”

Note: One report type at a time, either “Primary Report” or “Full Report,” can be displayed in the
visualization tab for Level 1 and Level 2. Therefore, if the user is viewing the “Level One Visualization —
Primary Report” page and returns to the Level 1 results page and clicks the radio button for “Full Report,”
the data visualization tab will update to “Level One Visualization — Full Report.”

Level 1 and 2 Information Page

The initial page that opens upon clicking the “Visualize Data” button provides the respective level query
protein information, including SeqAPASS ID, query protein, query species, ortholog count, and query
accession information. A link out to the NCBI protein database page corresponding to the queried
accession is available by clicking the query accession. Information on the visualization is provided in the
“Visualization Info” text box. To view the data visualization boxplots click the BoxPlot icon.

Level One Visualization - Primary Report

Level 1 Query Protein Information
corsion: N X122

Select to Open Information of Data Visualization

@{._-.

Info

Visualization nfo
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Level Two Visualization - Primary Report

Level 1 Query Protein Information

S

Select 10 Open Information of Data Visualization

(i

Info

Visualization info

Level 3 Visualization Information Text
e Heat Map — Heat Maps depicting SeqAPASS data illustrating the comparison between the
template species and the user selected species allows for a summary of species’ protein sequence
comparisons.

o The similarity between species compared to the template species and the user selected
amino acids is denoted with either a (Y)—yes, or (N)—no. The color green is associated
with “yes” and red is associated with “no.”

o Similarities between amino acids are determined by comparing the species-specific
amino acids against the template species. The amino acids can be either a Total Match,
Partial Match, or Not a Match.

o The user has the ability to add or remove five settings (Susceptibility Prediction,
Susceptibility Prediction Text, Alignment Prediction Heat Map, Amino Acid, and Amino
Acid Position) to allow for a customizable Heat Map.

o Selecting one of the Optional Selections will highlight the species names that are
associated with that selection.
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Level 1 and 2 BoxPlot Page — Controls

Upon clicking the “BoxPlot” icon on either Level 1 or Level 2 Visualization Information pages, a box for
the boxplot “Controls” and a box for the interactive boxplot will open, respectively.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level Two Visualization - Primary Report

SeqAPASS ID: 1290 Query Accession: NP_000116 2

Query Species: Home sapiens

Ortholog Count: 343

Query Domain: (310) cd08948  NR_LBD_ER , Ligand binding domain of Estrogen receptor, which are activated by the hormone 17beta-estradiol {estrogen)

Select to Open Information or Data Visualization hid

Taxonomic
Groups

o {eaxis
Iabels)

@ Spedies Legend @ Common Hame
Options

() Scientific Name

[] Group by Common Mams ‘

Ortholog Threatened Endangered ‘Common Model
Candidates: Species: Species: QOrganisms:
@ Optional Selections: = = = =

Boxplot °

Percent Similarity

Mammalia
Crocodylia
Pllidiophora-

3
<

Coelacanthiformes -
Branchiostomidae 4

Cer

Taxon
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Manipulating Taxonomic Groups on x-axis

The boxplot controls allow the user to edit the taxonomic groups that are displayed on the x-axis by
clicking on the “X” for the Taxonomic Group name (e.g., Aves). This action removes the selected group
from the x-axis. To the right of the “Taxonomic Groups” controls box is a drop-down that allows the user
to remove or add back taxonomic groups to the x-axis of the boxplot graphic, by deselecting or selecting
check-boxes in the dropdown. Similarly, unwanted taxonomic groups may be removed directly from the
boxplot by hovering the cursor over the taxonomic groups listed along the x-axis. The user will notice
that the selection arrow changes to a black arrow with a red ‘x’ next to it; clicking the taxonomic group
will then remove it from the boxplot and the “Taxonomic Groups” controls box. The user can delete
multiple species by pressing CTRL and either clicking individual species or slowly dragging across
multiple species. Additionally, that taxonomic group will have the checkbox deselected in the
“Taxonomic Groups” controls box drop-down list.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS)

Level One Visualization - Primary Report

Level 1 Query Protein Information

SegAPASS ID: 2295 Query Accession: NP_0001162
Query Protein: estrogen receptor isoform 1

Query Species: Homo sapiens

Ortholog Count: 656

Select to Open Information or Data Visualization o

Ol

BoxPlot

Controls

[ |
[ Enteropreusta
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. Dowmiesd SoxPot.. | Open sze Conrls.._ | Push Level 1 Boxplot ToDs Repert | O

Boxplot o

100.

Y
3

Percent Similarity
— T
-0
»

-—.........é—ﬂj]_
11

N
3
- em o s socm

Bt st

I E R E R E R EEEE] I EE R EEEE R EE R E R R R R R R R R R E EEEEE]
S g8 eI 28s5SEESS23% §52£823588888¢8828838s2¢cg238838¢38
5225522682883 828273 2823238285382 2888855888888 s8
ZTIEEL 288553888 28850 RReRsE B LR BRI IR B ER R3S
] ££55658238%8¢ S SE3 8653585085523 3%8¢8 SS8%853
E2 Qa4gfgsgesg=cogzos o £S5 2025992552552 :528838E58285¢87%
g5 R -l S o -4 - Florida lancelet 583§ 2508 F5£3 8358522853859 0% ¢
5 ) Z s2s¢f 2658

L T S RO - - Amphioxus c2 F2wWw o558F£2< FEgEeT E0S EE

b s5 8 s 3 ES 5 & Ssowglpy £ >282 o, S
v 4 & @ = T S £ 2% 3 F 2 O

g5 Rz <g S

8 =1

46



Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 08/14/2023; Contact Carlie LaL.one with Questions: LaL.one.Carlie@epa.gov

Customize Boxplot Legend

The user may customize the “Boxplot” by adding a legend that will pinpoint species of interest on the
boxplot. Upon clicking the drop-down for “Select Species for Legend” in the controls box the user may
search in the text box for specific species to display in the boxplot legend. Upon identifying a species
from the drop-down menu and selecting the checkbox the species name will be placed in the boxplot
legend and a corresponding data point will be produced on the graph. The default settings display the
species common name both in the “Select Species for Legend” dropdown and on the boxplot. However, if
the species scientific name is desired, the user can select the radio button for “Scientific Name” in the
controls box for “Species Legend Options.” This action will change the drop-down menu and species in
the legend to display the species scientific name.

Note: The database will take a brief moment to update the list upon changing between “Common Name”
and “Scientific Name.”

Controls
| Mammalia Testudines * | Aves x | Crocodylia x|| Lepidosauria * | Amphibia i o i o | i x
| Actinopteri % || Cladistia % [ P wzontiformes % || Myxiniformes % | | Enteropnet x rop. || Bivalvia % || Branchiostomidae %
NESTIETNCHEN SELSE %[ Ascidiacea | Lingulata % | Poly ~ %[ Arachnida % [ ~ %[ Insecta %[ Collembola %]
o (“;";‘;‘F’:- | Hexanauplia x| Enopla % i || Echinoi * % || Clitellata % | Liliopsida x || Eutardigrada || Monogononta % -
abels) [ i x i || Anth % i x| icularia % *|[ Hy x % || Tri i x|
["Chilopoda % | [Cubozoa %] y o | i % | %] ("Enoplea ¥ | Trematoda ¥ |['Cestoda % [ Diplopoda % |
| Pilidiophora
Select
o %Pec‘es | Abalones x| American beaver x | Anna's ingbird | Bactrian camel x || Chi % [ Chumsalmon x ~
Legend: y
-
Species Lege|
(] Options: Aardvark Group by Common Name
@ Abalones L
Acorn worms
Adelie penguin ] Endangered Common Model
@ Optional African clawed frog Specles Organisms;
Selections s
! African cotton leafworm
.. . \
Download BoxPlot... Open Size Controls...
s —
Boxplot o i
100 @ Abalones Vv Chimpanzee
¢ American beaver © Chum salmon
® Anna's hummingbird
A Bactrian camel
90.
80. &
70. —
2
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Change Species Display on Plot

Multiple scientific names can be represented by only one common name (e.g., Common name: Teleost
fishes; corresponding scientific names: Spinibarbus denticulatus, Sinocyclocheilus rhinocerous,
Sinocyclocheilus grahami, Sinocyclocheilus anshuiensis, Gobiocypris rarus, Thamnaconus
septentrionalis). Therefore, if a species common name that represents multiple species was used to create
the legend, and the user decides to instead select “Scientific Name,” by default the boxplot legend will
change to display multiple scientific names that representing the individual common name and each
scientific name will be represented by a unique color/shape point on the plot. However, if the user selects
the checkbox “Group by Common Name” in the “Species Legend Options” control box, then the
scientific names that are represented by one common name will all display the same color/shape point on
the plot.

The user has the option of removing selected species from the legend either by removing them directly
from the “Select Species for Legend” drop-down box or by hovering the mouse directly over the species
name in the legend. The mouse will change to a black arrow with a red ‘x’ next to it. Clicking the name
while this arrow is displayed will remove the species from the legend and from the control box.

BoxPlot
Controls =
[ Mammalia | [ Testudines %[ Aves % || ia =] Lepi ia_ || Amphibia * || Chondrichthyes % || Ceratodontimorpha ¥ || Coelacanthiformes x || Actinopteri x || Cladistia % |
Taxonomic | Petromyzontiformes % | [ Myxiniformes % || Enteropneusta ¥ | Gastropoda % || Bivalvia % | | Branchiostomidae % || Cephalopoda ¥ | | Priapulimorpha | [/Ascidiacea % [ Lingulata | |"Polychaeta %]
(] S({;;&S [ Arachnida %] [ Malacostraca % || Insecta % |[ Collembola % |[ Hexanauplia % |[ Enopla % || i ¥ [ Echinoidea | | %|[ Clitellata % || Liliopsida % || x| s
Iabels) [ ] i = [ i || Anthozoa x| i Sl licularia || | [Hydrozoa x| % | [ it i %) [IChilopoda %] [TCubozoa %,
|"UdeonycRophora ) [[RFabditophera % [TCl %] |TEroplea ) [ Trematoda %) [\Cestoda %] [[Diplopoda ) [TPilidiophora %]
& 2;‘;; [ Haliotis diversicolor % || Castor canadensis % | Calypteanna ¥ || Camelus bactrianus % || Pan troglodytes % || Oncorhynchus keta % || Gymnogyps californianus % || Aplysia californica % |
for | Sinceyclocheilus iiensis %) [7Si eilus rhi =[S IS grahami’ % | | Spinibarbus denticulatus % [ GobIoeypris rarus % |
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Customize the Legend to Display Species Groups of Interest

In the “Optional Selections” controls box, the user has the option of displaying “Ortholog Candidates,”
“Threatened Species,” “Endangered Species,” or “Common Model Organisms.” Upon selecting one of
the checkboxes, red data points corresponding to species will be displayed on the boxplot. By hovering
the mouse over a single red point, a pop-up box will appear with the corresponding species name,
taxonomic ID, query protein, and percent similarity.

Note: The user can select to display either species common name or scientific name in the hover over
information box by selecting from the “Species Legend Options.”

If the user selects either “Threatened Species” or “Endangered Species,” clicking on an individual red dot
will open a new web browser tab and link to the corresponding species page on th US Fish and Wildlife
Service’s Environmental Conservation Online System (USFWS, ECOS; e.g.,)
(https://ecos.fws.gov/ecp0/profile/speciesProfile?sld=1506).

Ortholog Candidates:  Threatened Species:  Endangered Species:  Common Mode! Organisms

@ Optional Selections: ¥

Download BoxPlot... Open Size Controls...

Boxplot

100 ® Endangered Species

90

L4

[

IR

I L]
[—e

50 ' Rainbow trout (taxid: 8022)
Estrogen receptor isoform X3
64.51% similarity
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BoxPlot Controls Widget for Bar Width, Zoom and Pan

By clicking the “Open Size Controls” button, a “BoxPlot Controls” widget opens that allows the user to
adjust the size of the bars on the boxplot by increasing or decreasing the “Bar Width” using the up and
down arrows. The minimum and maximum size for bars are 6 and 60, respectively. To reset the bar width
on the boxplot to default size, click the “Reset” button to the right of the “Bar Width” adjustment box in
the “BoxPlot Controls” box. The user can also Zoom and Pan the boxplot by toggling the on /off button
under the “Zoom” heading. The user can then zoom in or out by clicking the up or down arrows or
entering a number in the text box and clicking enter. To reset the zoom on the boxplot to default size,
click the “Reset” button to the right of the “Zoom” adjustment box in the “BoxPlot Controls” widget.
The pan option is available when the “Zoom and Pan” option is toggled to the “on” position, which
allows the user to click on the boxplot and drag the plot around the screen to reposition. To reset all
BoxPlot Controls to default settings click the “Reset All” button.

Note: Upon exiting out of the BoxPlot Controls widget, the Zoom and Pan options are automatically
turned off.

BoxPlot Controls

Bar Width
18/2 Reset
S
Zoom

1252 Reset
R

Zoom & Pan on

Reset All
— e

Download BoxPlot Widget

99

To download the boxplot, click “Download BoxPlot” button in the controls box. A “Download Boxplot
Widget will pop up. It will be necessary to specify which type of file (SVG, PNG, or JPG,) to
downloaded by clicking on the desired radio button for “Image Type.” The user may customize the
resolution of the boxplot for PNG and JPG files prior to download by altering the “Width” and “Height”
of the BoxPlot. To change “Width” or “Height,” enter the desired number in the text boxes. Click
“Download Image” button to download the file. To close the “Download Boxplot™ widget, click the “x”
on the top right of the widget.

Download Boxplot "

Image .
Type: SVG PNG JPG

Width: 1,236

Height: 755

+ Download Image
A —
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Hover-over Features in the BoxPlot

By hovering over a taxonomic group name on the x-axis of the boxplot, an information box will pop-up
listing the top three species in order by highest percent similarity. If only one or two species are
represented in the taxonomic group, then only those species will be displayed. Hovering the mouse over
any of the species in the boxplot, that is present in the legend, will generate a pop-up box with the
corresponding species name, taxonomic ID, query protein, and percent similarity. The susceptiblity cut-
off is displayed in a pop-up text box upon hovering over the dashed horizontal cut-off line.

Summary Table for Species in a Specific Taxonomic Group

By clicking on a box representing a taxonomic group in the boxplot a table will pop-up providing
summary information for that particular group. The table header will provide summary statistics (i.e.,
mean and median percent similarity), including the Taxonomic Group name, number of species
represented in the box, the overall susceptiblity prediciton for the selected taxonomic group. Data table
includes protein and species information along with metrics for evaluated protein similarity and
predicting suseptiblity. Also inlcuded in the table are columns indicating if a species belongs to a certain
group of interest (e.g., Threatened Species; Endangered Species, Model Organism). Table can be
downloaded by clicking on the icon for excel or csv file.

Interactive Visualization with Level 1 Data Page and Level 2 Data Page

The data visualization is programmed to update with changes made to the Level 1 Data page and Level 1
Data page, respectively. Therefore, if the user updates the Susceptibility Cut-off (See user guide section
Susceptibility Cutoff Box for Level 1 and Susceptibility Cutoff Box for Level 2) to the “Second Local
Minimum” or “User Defined Cut-off,” the previously opened data visualization boxplot tab will update
the cut-off accordingly. Similarly, the user modifies the Primary Report Settings (See user guide section
Level 1: Primary Report Settings and Level 2: Primary Report Settings), the data visualization will
update accordingly.

Note: If the user updates the “Primary Report Settings” for “Sorted by Taxonomic Group” the boxplot
will update to display the new taxonomic group selection that is present in the “Filtered Taxonomic
Group” column in the data table. The user should be aware that manipulating the “Sorted by Taxonomic
Group” to a different level in the taxonomic lineage (e.g., from class to order; from class to genus) adds a
larger number of taxonomic groups to the x-axis. Therefore, the plot may require greater user
manipulation using the “BoxPlot Controls” to view the data.

Level 3: Individual Amino Acid Residue Alignment

In the “View SeqAPASS Reports” tab, on the “Level 1 Query Protein Information” page, there is a
“Level 3” dropdown for setting up the query for comparing individual amino acid residues to a template
sequence. It is anticipated that the choice of template sequence and residues that are selected to align will
be derived from the published literature in most cases. Publications evaluating homology models, protein
crystal structures, pesticide field resistance, or utilizing site-directed mutagenesis are a few examples of
the types of studies that may contain such information to guide a Level 3 SeqAPASS evaluation.
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Susceptibility Cut-off = Level 2 0 Level 4 L
Primary Report Settings 0+ Level3 0- Refresh Level 4 Runs

Reference Explorer @

Visualization O

Relevant literature containing these data can be identified using the SeqAPASS “Reference Explorer.”
The user can search for literature with the protein(s) of interest with an auto-populated search term that is
integrated into a predefined Boolean string and generate a Google Scholar link that will take them to
scientific articles containing their protein(s).

. == Reference Explorer |

Additional | |
Mames

_Add Protein Name

esitrogen receptor isoform 1

Remove Reétore
Sl Rl

 Generate Google Scholar Link

The user can modify the Boolean search string by adding text to the “Additional Names” text box and
clicking the “Add Protein Name” button. By selecting a name that is currently in the text box and clicking
the “Remove Selected Protein” button, the user can delete names from the text box and therefore these
names will not be included in the Boolean string for the Google Scholar search.

| = Reference Explorer |

Additional
Hames

Adg gm n g%

| oesiroger|

estrogen receptor isoform 1
ocesirogen

Remove
Selected

When satisfied with the protein names to be included in the Boolean search string, the user will select the
“Generate Google Scholar Link™ button. A pop-up will appear displaying the Boolean string to be
searched in Google Scholar. The user can continue to modify the Boolean string by clicking in the text
and adding additional information. The Boolean string can be copied and pasted elsewhere by the user by

52



Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 08/14/2023; Contact Carlie LaL.one with Questions: LaL.one.Carlie@epa.gov

clicking the “Copy to Clipboard” button. The user can also choose to use the generated Boolean string to
search Google Scholar. To do so the user will select the “Search Google Scholar” button.

Google Scholar <

https://scholar.google.com/scholar ?hi=en&as_sdt=0%2C34&q=(estrogen receptor isoform 1)AND("site-directed mutagenesis”
OR "molecular docking” OR "docking analysis" OR "docking simulations” OR "x-ray crystallography” CR "crystal structure”
OR "homelegy modeling” OR "protein structure” OR "protein binding" OR "melecular model” OR "binding” OR "field
resistance” OR "amino acid" OR "amino acid residues” OR "mutation” CR "mutations” OR "molecular dynamics” OR

"transcriptional activation” OR "3D-pharmacophore” OR "phamacophore” OR "structure-based” OR "chemo-bicinformatics”
OR "3D-stuctures” OR "30-QSAR")

Search Gmle- chobar Copy to Clipbo

Upon selecting the “Search Google Scholar” button, a new tab will be generated in the browser for
Google Scholar that contains the Boolean string in the search with publications and articles that matched
the SeqAPASS generated Boolean string. The literature displayed by Google Scholar for the user should
be evaluated to identify appropriate articles for determining Level 3 template sequences and critical
individual amino acids for comparisons across species.

@ Segence Alignment to Predict A X @ (estrogen receptor isoform 1)AN X + - X I
c 0N @ scholar.google.com/scholar?hl=en& 26201)AND("site-diracted%20mutagenesis'%200.. %+ Q @ @
= Go gle Scholar (estrogen receptor isoform 1)AND("site-directed mutagenesis” CR "molecular a
& Articles 5 results (016 sec # Myprofle i Mylibray A
Any time Role of Pit-1 in the gene expression of growth hormone, prolactin, and
Since 2019 thyrotropin
Since 2018 LE Cohen, FE Wondisford, S Radovick - Endocrinology and metabolism ..., 1996 - Elsevier
Since 2015 90 The ERE is distinct from, but may interact cooperatively with, the other hormone response
Custom range elements ... 1 binding sites and the ER are required for distal enhancer activation by estradiol in

vitro ... Other Pit-1 binding sites also confribute to the estrogen response of the Prl gene, so
¥¢ 99 Cited by 187 Related articles All 6 versions \Web of Science: 108 99

Sort by relevance

Sort by date mm Understanding the selectivity of genistein for human estrogen receptor-g [HTML] sciencedirect. com
using X-ray crystallography and computational methods

 include patents ES Manas, ZB Xu, RJ Unwalla, WS Somers - Structure. 2004 - Elsavier

V' include citations up the possibility of targeting ather tissues while avaiding certain classical estrogenic effects . both

known to enhance ligand-dependent transcriptional activation of the estrogen receptor. and they
GEN, 17-f estradiol (E2), diethylstilbestrol (DES), and daidzein (see Figure 1) were
vr DY Citedby 176 Related articles Al 7 versions  Web of Science: 125 8%

In the “Level 3” box, there is a link out to the “NCBI Protein Database” for identifying the template
sequence of interest. Below this link the user will find a text box where the user can enter an NCBI
Protein Accession with the version number (e.g., NP_000116.2) or a FASTA formatted sequence (e.g., <
>gi|6282179%4|refINP_000116.2| estrogen receptor isoform 1 [Homo sapiens]
MTMTLHTKASGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVYNYPEGAAYEFNA
AAAANA

QVYGQTGLPYGPGSEAAAFGSNGLGGFPPLNSVSPSPLMLLHPPPQLSPFLQPHGQQVPYYLENE
PSGYT

VREAGPPAFYRPNSDNRRQGGRERLASTNDKGSMAMESAKETRYCAVCNDYASGYHYGVWSC
EGCKAFFK

RSIQGHNDYMCPATNQCTIDKNRRKSCQACRLRKCYEVGMMKGGIRKDRRGGRMLKHKRQRD
DGEGRGEV

GSAGDMRAANLWPSPLMIKRSKKNSLALSLTADQMVSALLDAEPPILYSEYDPTRPFSEASMMG
LLTNLA

DRELVHMINWAKRVPGFVDLTLHDQV).

B4 Create alert
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Upon clicking on in the “Select Template Sequence” text box, a pop-up message will appear to provide
examples for the proper format of Accessions or FASTA files to be entered. A link out to the NCBI
Protein Database is available for the user and found above the template entry text box.

Level 3 0 -
+ Reference Explorer ©
Level 3 Query Amino Acid Residues
NCB| Protein Database (SN
Select Template Sequence -Enter NCBI Protein Accession OR FASTA Sequence-
Examples:
I NP_000116.2
OR
>Sequence descripfion in first ine
Additional Comparisons (optional) MTMTLHTKASGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVY

NCBICOBALT ek
Enter Level 2 Run Name

o

NC8| Taxonomy Database M
Choose Taxonomic Group(s
All Groups . (1]
Use table below to select sequences
Prioritize Accessions
0 Species Selected

Request Residue Run

View Single Regont

View Level 2 Data

View Combined Regort

~ Combine Level 30ata | ©

Refresh Level 2 and 3 Runs

Additional sequences can (this is an optional field the user can choose to fill in) also be incorporated into
the Level 3 alignment using the “Additional Comparisons (optional)” text box. Upon clicking on the
“Additional Comparisons (optional)” text box, a pop-up message will appear to provide examples for the
proper format of Accessions or FASTA files to be entered.

Note: In the “Additional Comparisons (optional)” text box, zero or more NCBI Protein Accession must
be entered prior to FASTA sequence(s) if they are to be included in the Level 3 alignment.
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Level 2 L Level 4 0+

Level 3 0 - Refresh Level 4 Runs

+ Reference Explorer @

Level 3 Query Amino Acid Residues

NCBI Protein Database (B

Select Template Sequence

-Enter 0 or more NCBI Protein Accession(s) followed by 0 or more FASTA Sequence(s)-

Examples:
Additional Comparisons (optional) NP_000116.2
I 1JLY_A
>Sequence description of first FASTA
NCBI COBALT (il MTMTLHTKASGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVY

>Sequence description of second FASTA
XAGLPVIMCLKSNNHQKYLRYQSDNIQQYGLLQFSADKILDPLAQFEVEPSKTYDGLV
)

Enter Level 3 Run Name

NCB! Taxonomy Database [EXI
Choose Taxonomic Group(s)
All Groups v o
Use table below to select sequences
Prioritize Accessions
0 Species Selected

Request Residue Run

View Single Report

Cheose Query to View
-SelectLevel 2RunName- ~ @

View Level 3 Data

View Combined Report

Combine Level 3Data O

Refresh Level 2 and 3 Runs

Below the text box where the user can choose to add additional sequences for comparison, is a link to
NCBI COBALT (Constraint-based Multiple Protein Alignment Tool). The NCBI COBALT allows the
user to align multiple sequences and is the alignment tool that SeqAPASS algorithms utilize to set up the
query of individual amino acid residues across species.

Note: The user does not need to use the COBALT link to run a Level 3 evaluation, however the link is
available in case the user chooses to further evaluate or compare multiple potential template sequences.

Under the text “Enter Level 3 Run Name,” there is a text box where the user can enter a user defined
name for the run. The user may only enter letters or integers as text for the name. The user defined name
will appear in the “View Level 3 Data” dropdown upon completion of the Level 3 sequence alignment.
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Level 3 0 -

elact Template Sequence

(/]

Additional Comparisons (optional)

(1]

(1]

Use table below fo select sequences
Prioritize Accessions
0 Species Selected

Request Residue Run

View Single Report

Choose Query to View
-Select Level 3Run Name - ~ ©

View Level 3 Data

View Combined Report

Combine Level 2Data @

Refresh Level 2 and 3 Runs

To complete the set-up for a Level 3 query the user must select which sequences to compare to the
identified template sequence. Listed in the “Choose Taxonomic Group(s)” drop-down are all Taxonomic
Groups that were identified as hits in the “Level 1” primary amino acid sequence alignment data. Because
COBALT is used to align all sequences that are selected, it is recommended that the user selectively
identify sequences from the hit table below to align. For example, selecting sequences with low similarity
to the template sequence along with sequences sharing high similarity to the template sequence can skew
the alignment because COBALT is trying to align all the sequences together. It is recommended that the
user select sequences by first selecting a taxonomic group from the “Choose Taxonomic Group(s)” drop-
down. The user can also use the NCBI taxonomy link to type in the name of the “Taxonomic Groups”
found in the drop-down to look up which species fall in that group.

Prioritizing Accessions

The user may click the “Prioritize Accessions” button to have all accessions that meet the default
standards selected, as designated by the left-hand checkbox in the Level 1 Report table. The default
settings prioritize protein Accessions that begin: - NP , O ,P ,Q , ABC , XP and deselect those that
are annotated as Other Sequences, unidentified, Unclassified sequence, Bacteria, unnamed,
uncharacterized, partial, hypothetical, LOW QUALITY PROTEIN, unknown, green-fluorescent protein,
as these proteins typically do not provide useful results in Level 3. The user may choose to manually
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update the priority selections by adding and removing accessions using the checkboxes in the first column
of the Level 1 Data - Primary Report table at the bottom of the Level 1 page. After selecting “Prioritize
Accessions”, the number of accessions prioritized by the user will be displayed below the “Prioritize
Accessions” button with the “x species selected” text. Prioritized accessions will be aligned in the Level 3
Analysis upon selecting “Request Residue Run”.

Level 3 Query Amino Acid Residues

NCBI Protein Database (EXim
Select Template Sequence

0
Additional Comparisons (optional)

0
NCBI COBALT (EXim:
Enter Level 3 Run Name
Actinopteri i ]
NCBI Taxonomy Database [EXif
Choose Taxonomic Group(s)
All Groups > O

‘ ]

All|Groups)
Actinopteri
Amphibia
Anthozoa
Appendicularia
Arachnida
Ascidiacos

View Combined Report

Combine Level 3 Data

Note: The “Choose Taxonomic Group(s):” drop-down will display the level of the taxonomic hierarchy
being displayed in the “Filtered Taxonomic Group” column of the “Level 1 Data” table. For example, if
the user changes the default option from “class” to “order,” then “order will be displayed in the
dropdown.
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Level 3 o=

+ Reference Explorer

Level 3 Query Amino Acid Residues

NCBI Protein Database (EXiT
Select Template Sequence

NP_000116.2

/]
Additional Comparisons (optional)

/]
NCBI COBALT (EXi
Enter Level 3 Run Name
Order not Class o
NCBI Taxonomy Database [EXi¥
Choose Taxonomic Group(s)
All Groups - i)

| w

All Groups.

1 Acipenseriformes
Actiniaria
Amphipoda
Anabantiformes
Anguilliformes

Anseriformes
e

View Combined Report

Combine Level 3 Data

By choosing a group from the drop-down menu, the “Level 1 Data” table below will be filtered by the
selected Taxonomic Group (see column “Taxonomic Group” in “Level 1 Data” table). When a
“Taxonomic Group” is selected from the drop-down, it can take up to a few seconds for the “Level 1
Data” table to filter completely, depending on the size of the table. The user can then examine each hit
protein in the “Level 1 Data” table and select those that they would like to compare to the template
sequence. To select sequences/species from the filtered “Level 1 Data” table, the user will select the

check boxes in the first column of the table. Although it is not typically recommended, the user may also

select the header check box in the first column to select all sequences/species in the filtered table.

Note: The user can also type the “Taxonomic Group” of interest in the text search box at the top of the
drop-down for quick filtering.
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Below is an example where the user selected the “Taxonomic Group” Actinopteri from the drop-down
and then selected individual sequences/species to align with the template sequence. The number of
selected species will be shown in the text above the “Request Residue Run” button.

IMis will open n a separate tan [
- il [-Select Completed Domain- | = | @ L]

Primary Report Settings 0= | ViewLevel2 Data | NCBI COBALT st
Enter Lovel 3 Run Name
Exvalue [001 [ [Actinapteri °

NCE! Taxonomy Database (4m

Sorted by Taxonomic Group:  [class X e Choase Taxonomic Group(s)
wBelpshiataanl sy rere ]
Common Domains: 1 o Use table below fo select sequences
3 species selected
Species Read-Across: [Yes |- o Wﬂ
[ {7 iew Single Report
Visualization o= Choose Query to View
[Select Level 3 Run Narme - | =| @
\MisualizeDatagy  This wil open in a separate tab. B =
wienievel 30a,,

View Combined Report

. CombineLevel 30ata,

[ Partia Hit Protein Sequence °
@ Primary Report ¥ eSASTSAS |, MiewLevel 4 Summary Report | ©
0 Full Report I SuEGEnbE= Y Ofiolof Count=0 ssre

[ show Only Eukaryotes

Level 1 Data - Primary

The following links exitthe site. (BT

Search: Actinopteri © ‘
pata | | protein | species Taxonomic | Fitered | | | Buast Ortholog | Ortholog |
| version || NeBlAccessions || s | ST S Scientific Name ¢ Common Name ¢ Protein Name T NI N R ]
T I — i ]

Actinopteri Tropical gar estrogen receptor aipha 64597 ¥

& - I I o
s Actinopter Acinenser thenus Esttogen recepior 52079 Y

= 5 MEN3281383.1 18732 913 Actnopter Actinopter Polyodon spatnuis Missssiopipaddiefisn ESRI orolein 0051 v 056
5 BAG26501 250 111304 Actinopter Actinopter ‘Achenser screnckil Amur sturgeon sstrogen receptor slpnat 50512 Y 056

(See Search, View, and Download Data Tables section of user guide for more information)

The user can choose to align sequences/species from multiple taxonomic groups with the template
sequence, by going back to the “Choose Taxonomic Group” drop-down and selecting another group,
which filters the Level 1 table based on the group selected, and then the user can select additional species
from the newly filtered table. As before, the number of selected species can be tracked in the text above
the “Request Residue Run” button that reads “X species selected”.

When the user has selected all sequences they want to align, then click the “Request Residue Run” button.
Upon successful submission of a Level 3 query the user will see the following pop-up message. If
submission is unsuccessful, a message will appear describing the reason for the unsuccessful submission.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) @ Level 3Run Requested
Status queued
Home Request SegAPASS Run SeqAPASS Run Status View SegAPASS Reports Settings
l SeqAPASS Reports Version 7.0 Logged in as: Maxwell Botz |
Main Level 1 Level 2 DS Report

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back to the SeqAPASS Reports st

SegAPASS ID: 2419 Query Accession: N® 000116.2 (Exm) Ortholog Count: 712 Protein and Taxonomy Data: 04/23/2021
Query Species: Homo saiens BLAST Version: 2.13.0
Query Protein: estrogen receptor isoform 1 Software Version: 6.1
Susceptibility Cut-off & Level 2 0+ Level 4 0+
Primary Report Settings 0+ Level 3 0 - Refresh Level 4 Runs
Visualization 0+ + Reference Explorer @
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To update the “Choose Query to View” drop-down menu with the completed Level 3 alignments, the user
can click on the “Refresh Level 2 and 3 runs” button.

Level 1 Query Protein Information

Hit proteins are identif

SeqAPASS ID:

for the following query protein. Use the main button to go back to the SeqAPASS Reports st
Query Accession: NP 0001162 i Ortholog Count: 712

Susceptibility Cut-off = Level 2 0+ Level 4 0+
Primary Report Settings 0. Level 3 0+ Refresh Level 4 Runs
Visualization 0+ Refresh Level 2 and 3 Runs

Additionally, the user can check the status of the Level 3 run by clicking the “SeqAPASS Run Status” tab
and the radio button for “Level 3 Status.” Typically, Level 3 alignments complete in a few seconds. When
the Level 3 query completes and the Level 1 page has been updated, the user defined Level 3 Run Name
will be available in the “Choose Query to View” drop-down menu. After selecting the desired Run Name
from the drop-down, click “View Level 3 Data” button to view the aligned sequences and set up the
individual amino acid residue alignments with the selected sequences/species.

View Level 3 Data

Choose Query to View

View Level 3 Data

Choose Query to View

Actinopteri

Upon a successful Level 3 query submission a pop-up message will be displayed as follows in the upper
right-hand side of the screen:

| View Single Report |

Choose Query to View

[-select Level 3 Run Name - | = @

View Level 3 Data
[ ———

| View Combined Report |

Once the Level 3 run has completed, the user can select the “Select Level 3 Run Name” drop down in the
“View Single Report” box to view an individual user defined Level 3 run. If the user has completed
multiple Level 3 alignments, between a template sequence and more than one taxonomic groups, the user
can combine Level 3 reports by selecting the “Combine Level 3 Data” button. A pop-up will appear for
the “Combine Level 3 Reports”. There are a series of three steps to combine Level 3 reports. First the user
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will “Choose a Level 3 Template” from the dropdown that contains a list of all templates used to generate
alignments in Level 3 by the user. The template sequence must be in-common to the Level 3 runs that will
be combined.

Combine Level 3 Reports

Level 3 Jobs | Order Level 3 Jobs

Choose a level 3 Template:

-Select Level 3 Template -

(user defined) NP_000116.2 estrogen receptor isoform 1 [Homo sapi

3

After selecting the template, the user will click the “Next” button. At this point the user will select all
Level 3 Jobs that are to be combined by selecting the check box in the “Level 3 Jobs” dropdown next to
the user defined names. After all jobs that are to be combined are selected the user will click the “Next”
button. Note that as the user moves through each step of the Combine Level 3 Reports feature, the step
the user is currently on is indicated by highlighting the button in blue coloring (example “Level 3 Jobs”
button is highlighted when working on selecting Jobs to combine).

Combine Level 3 Reports %

Level 3 Templates || L2275 Order Level 3 Jobs

Choose level 3 Job(s):
‘Choose level 3 Job(s) - |

v
| ¥ Amphibia
¥ Aves

¥ Actinopteri

The next step in the “Combine Level 3 Reports” feature is to put the jobs in order as to how they should
be displayed in the output. Typically, sequences from an individual taxonomic group are aligned to a
template sequence and named accordingly (e.g., Actinopteri, Amphibia, Aves, etc.). It may be useful to
order the combined report similarly to how the taxonomic groups are displayed on the x-axis of the Level
1 or Level 2 data visualization. Therefore, the user can select the user defined name from the “Order
Level 3 Jobs: ” text box and drag and drop the name to the desired order from top to bottom. To move on
to select individual amino acids for sequence comparisons the user will select the “View Level 3 Data”
button.
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Combine Level 3 Reports

Level 3 Templates | Level 3 Jobs

Order Level 3 Jobs:

Amphibia
Aves

+~ Back

The order selected will translate to the top to bottom order displayed in the data table, with the template
sequence only displayed once in the first row and all selected jobs below.

Level 3 Data - Primary

The following links exit the site JEXIT

Search: Enter keyword L]

V:):i‘:n Job Name NCBI Accession ¢ g;:;iig %ﬁ:nia: Taxonomic Group ¢ Scientific Name &
4 Amphibia | NP 0001162 | 1265506 9606 | Mammalia | Homo sapiens
4 Amphibia OCT77903.1 130454 8365 Amphibia Xenopus laevis
4 Amphibia BAF30926.1 83 166789 Amphibia Andrias japonicus
4 Amphibia AUWE4608 1 1591 141262 Amphibia Andrias davidianus
4 Amphibia BAES1788 1 | 04302 8364 Amphibia Xenopus tropicalis
1 Amphibia BAJ05031.1 | 18 2040589 Amphibia Sclerophrys capensis
4 Aves XP_019468458 1 34219 9103 Aves Meleagris gallopavo
4 Aves XP_025978017 1 31563 8790 Aves Dromaius novaehollandiae
4 Aves KFQ02396.1 30590 8969 Aves Haliaeetus albicilla
4 Aves XP_010580195.1 | 25311 52644 Aves Haliaeetus leucocephalus
= B
{1 0f2) \‘f \ 200 =]~ 10+ Download Table: ©* =
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View Level 3 Individual Amino Acid Query and Data Page

Clicking the “View Level 3 Data” button, the Level 3 data page opens. The “Level 3 Template Protein
Information” box contains the SeqAPASS Run ID, Query Accession (with link out to NCBI), Ortholog
Count (# of hits identified as ortholog candidates to the query species protein sequence), NCBI Data
(displays the date that NCBI databases and executables were downloaded and incorporated into
SeqAPASS), Level 3 Run Name (defined by user), Template Species (Entered by user in Level 3 query),

Template Protein, and Query Residues (this field is populated with residues upon selection and successful
table update).

Level 3 Template Protein Information

late sequ

jence. Use the main button to go back to the SeqAPASS Reports list

Query Accession: NP_000116 2 Exm Ortholog Count: 348 Protein and Taxonomy Data: 0212812019
BLAST Version: 28.1
Cobalt Data: 07/0¢
o taform Cobalt Version: 2.1
Query Residues: Software Version: 3.2
Show Amino Acid Info....
Select Amino Acid Residues. 0-
ri
o Enter Amino Acid Residue Positions
5L
6H g
2 Copy to Residue List
8K
9 v
Update Report
0
View Level 3 Summary Report
Level 3 Data - Primary
The following links exit the site [EXET Download Current Level 3 Report Settings
Search: Enter keyword | @
2 NCBI Accession & Bt Species Taxonomic Group ¢ Scientific Name & Common Name & Protein Name ¢ Analysis Completed & Susci’"&iﬁ:ms
Version ° | counts | TaxiDe S ° i ‘ 2 e elirned
4 NP 0001162 9606 estrogen receptor isoform 1 201908 29 14:555 TED
AAUBT498.1 90088 estrogen receptor aipha 2019 TED
XP 0140610371 8030 PREDICTED! estrogen receptor isoform X2 TED
XP 0205701521 090 estrogen receptor TED
XP 021454037 1 2

estrogen receptor isoform X3 TED

8D

8022
AAI62466.1 19

Estrogen receptor 1

(10f1) [ 10 v Download Table:

The user can view the “Level 3” data page, which includes the Data Version, NCBI Accession, Protein
Count, Taxonomic information, Protein Name, and date/time the Level 3 run completed. The data table
remains in order of percent similarity, with those sequences having the highest percent similarity to the
template sequence, on the top, to those with the lowest percent similarity on the bottom. (See Search,
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View, and Download Data Tables section of user guide for more information.

For additional information on Amino Acid Residues, including definition of the acronym, the amino acid
residue name, the classification for the amino acid side chain and the size of the amino acid residue based
on molecular weight, the user can click the “Show Amino Acid Info...” button. A pop-up table, “Amino
Acid info,” will be displayed providing this information.

Level 3 Template Protein Information

0 the SeqAPASS Reports st

Ortholog Count: 343

it the site. JEXIT: Download Current Level 3 Report Settings

To obtain individual amino acid residue alignment data in the Level 3 data table, the user must use the
shuttle in the “Level 3 Template Protein Information” box to select positions and amino acid residues
from the chosen template sequence to align with the sequences/species that were selected by taxonomic
group. Single letter abbreviations are used for the amino acid sequences.

G: Glycine A: Alanine S: Serine T: Threonine  C: Cysteine V: Valine
L: Leucine I: Isoleucine ~ M: Methionine P: Proline F Phenylalanine U: Seleno-cysteine
Y: Tyrosine ~ W: Tryptophan D: Aspartic Acid E: Glutamic Acid

N: Asparagine Q: Glutamine H: Histidine  K: Lysine R: Arginine

Select Amino Acid Residues

1™ s o | [3IM
2T : [219y
4T 267H
5L 263K
G6H 2720
T sgaT
BK

94 =
1 ; 1

The user can select one residue at a time by clicking and highlighting the residue of interest and then
clicking the top right arrow shuttle button to move the residue to the right-hand box for inclusion in the
alignment. Each time a residue is added to the right-hand box, the left-hand box resets itself to the 1*
residue. Or the user can select multiple residues at the same time by holding the Ctrl button, clicking on
residues, and then clicking the top right arrow shuttle button to move the residues to the right-hand box.
The user can choose to remove selected residues by using the left arrow button to clear one at a time or
the double left arrow button to remove all selected residues at once. When residues of interest (likely
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defined from the literature as described above) have been selected, click the “Update Report” button,
which then updates the “Level 3 Data” table with the individual residue alignment data.

Alternatively, the user can enter the amino acid positions in the “Enter Amino Acid Residue Positions”
text box (e.g., 351,353,362) and click the “Copy to Residue List” button.

Upon clicking “Copy to Residue List” the “Select Amino Acid Residues” shuttle box is populated with
the position and residues typed. The user can then click the update Report button to produce Level 3
results in the table below.

Enter Amino Acid Residue Positions

351,353,362,364,394 624

py to Residue List.
Select Amino Acid Residues 0-
™ 351D
2 353E
3M 2 362K Enter Amino Acid Residue Positi
4T 364V nter Amino Aci esidue FPositions
5L 394R 351,353,362,364,394,524
6H < | |524H
T Cop! to Residue List
8K =
9A .
108
Update Report

The individual amino acid residue alignment data will then be updated on the right most columns of the
Level 3 Data table. The user can submit a maximum of 50 individual amino acid residues from the
template sequence to compare to the other selected sequences. The individual amino acid residues will be
listed in numerical order starting with the 1% position in the template sequence to the last position in the

template sequence.

65



Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS): User Guide
Updated 08/14/2023; Contact Carlie LaL.one with Questions: LaL.one.Carlie@epa.gov

Level 3 Data — Primary Report

The default report is the “Primary Report” and can be recognized as such because the radio button for
“Primary Report” above the “Level 3 Data” table is selected.

The “Primary Report” columns for the alignment will be titled “Similar Susceptibility as Template” (“Y”
or “N” for yes or no, respectively), followed by Position 1, Amino Acid 1, Total Match 1, Position 2
Amino Acid 2, Total Match 2, Position 3, Amino Acid 3, Total Match 3.... The template sequence will
always be in the top row of the “Level 3 Data” table followed by the previously selected sequences.
Further, the residues selected in the shuttle will also be displayed in the top row corresponding to the
template sequence. Each Position and Amino Acid in the following rows are those corresponding to the
Protein Accession identified in that row and aligning with the template sequence. The Total Match X
describes whether the amino acid residue matches the template based on side-chain classification and
molecular weight, “Y,” for yes, or “N,” for not a match to the template. The user can evaluate this data to
understand how well conserved an amino acid residue is across species or in a species of interest to add
an additional line of evidence to support (or question) susceptibility predictions. The user can also
download the current report settings by selecting the “Download Current Level 3 Report Settings.” This
csv allows the user to track which settings were used or changed by the user when downloading a data
table.

® Primary Report
View Level 3 Summary Report

Full Report

Level 3 Data - Primary

The following links exit the site [JEXIT Download Current Level 3 Report Settings.

Search: Enter keyword  |©
Similar
Protein Name ¢ Analysis Completed ¢ Susceptibility as Position1 | AminoAcid 1 Total Match1 Position2 = AminoAcid ¢ Total Match 2 Position3 | AminoAcid { Total Match & Pos
Template ¢
estrogen receptor isoform 1 2019 08 29 145559 Y 351 D Y 353 E Y 362 K Y
estrogen receptor alpha 201908 29 145559 Y 320 D Y 322 E Y 331 K Y
PREDICTED: estrogen receptor isoform X2 2019 08 29 145559 Y 316 D Y 318 £ Y 327 K Y
estrogen receptor 201908 29 145559 ¥ 355 D Y 357 E X 366 K Y
estrogen receptor isoform X3 201908 29 14:55:59  h 319 D Y 32 E Y 330 K Y
Estrogen receptor 1 2019 08 29 14:55:59 Y 319 D i § 321 E ¥ 330 K ¥
P
(10f1) 1 10 + Download Table: “* ==

When downloading the current “Level 3 Report Settings”, the following information will be present in the
csv. If the user decides to change the default settings, the csv can be utilized for quick information if the
SeqAPASS page is no longer open.

A B
1 |Level 3 Report Settings
2
3
4 | Analysis TimeStamp 2019 05 16 11:04:08
5 |SeqAPASS version 352
6 |Level 3 Run Name Actinopteri
7 |Template Species Homo sapiens
8 |Template Protein [NP_000116.2] estrogen receptor isoform 1
9 |Query Residues 1M, 2T, 3M, 4T, 5L, 6H, 7T, 8K, 9A, 10S
10 |Query Accession NP_000116.2
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Level 3 Data — Full Report

The user may choose to view the Full Report for Level 3 data by selecting the radio button above the
“Level 3 Data” table for “Full Report.” The table below will automatically update to display all of the
alignment details.

The “Full Report” columns for the alignment will be titled “Similar Susceptibility as Template” (“Y” or
“N” for yes or no respectively), followed by Position 1, Amino Acid 1, Direct Match 1, Side Chain 1,
MW1, MW Match 1Total Match 1, Total Match 1, Position 2, Amino Acid 2, Direct Match 2, Side Chain
2, MW2, MW Match Total Match 2, Total Match 2......... The template sequence will always be in the
top row of the “Level 3 Data” table followed by the previously selected sequences. Further, the residues
selected in the shuttle will also be displayed in the top row corresponding to the template sequence. Each
Position and Amino Acid in the following rows are those corresponding to the Protein Accession
identified in that row align with the template sequence. The Total Match X describes whether the amino
acid residue matches the template based on side-chain classification and molecular weight, “Y,” for yes,
or “N,” for not a match to the template. The user can evaluate this data to understand how well conserved
an amino acid residue is across species or in a species of interest to add an additional line of evidence to
support (or question) susceptibility predictions.

Primary Report
View Level 3 Summary Report
® Full Report - ==

Level 3 Data - Full

The following inks exit the site. [JEX Download Current Level 3 Report Settings:

Search: Enter keyword | ©
Similar
Analysis Completed & Susceptibility as Position 1 AminoAcid1 | DirectMatch1 | Side Chain1
Template ¢

Side Chain

Match 1 MW 1 MW Match 1 Total Match 1 Position 2 Amino Acid 2

5:59 ¥ 351 D
320

316 D
355 D
319 D

319

Acidic ¥

<|<|=<|<|=<
<|=<|=<|=</=<|=<
<|<|=<|=<|<|=<
<|=<|=<|=<|=<|=<
m{m|m|{m|m|m

<|=<|=<|=<=<

W e
(10f1) 1 10 v Download Table: “* ==

The “Direct Match X” column describes whether the hit amino acid is an exact match to the template
amino acid, providing a “Y”” or “N” for yes or no, respectively. The “Side Chain X” column indicates the
side chain classification for the amino acid residue (click on “Show Amino Acid Info...for more
information on classifications). The “Side Chain Match X’ column indicates whether the hit side chain
has the same classification as the template amino acid, providing a “Y” or “N” for yes or no, respectively.
The “MW X” column indicates the molecular weight (g/mol) of the amino acid residue and the “MW
Match X” column indicates whether the hit molecular weight has a difference in molecular weight greater
than or equal to 30 g/mol compared to the template amino acid, providing a “Y”” or “N” for yes or no,
respectively. For the “Total Match X” to be “Y,” both “Side Chain Match X and “MW Match X should
be either “Y” and Y” or one “Y” and one “N,” respectively. Only if both “Side Chain Match X and
“MW Match X are “N” and “N,” then the “Total Match X” is “N” for no. Ultimately, the Total Match 1,
2,3, 4.... are used to inform the “Similar Susceptibility as Template” column. If there is one or more “N”
for Total Match comparing any amino acid residue to the template across a row for a given species, then
the “Similar Susceptibility as Template” is “N” for no, indicating that the hit species is predicted NOT to
have the same susceptibly prediction as the template sequence. However, if all “Total Match X are “Y”
for yes, then the “Similar Susceptibility as Template” is “Y” indicating that the hit species is predicted to
have the same susceptibly prediction as the template sequence.
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Multiple Level 3 Runs Requiring the Same Amino Acid Residue Comparisons

Typically, Level 3 individual amino acid residue alignments are submitted repetitively, comparing species

from one taxonomic group at a time to the template amino acid residue(s).
View Level 3 Data

Choose Query to View

|-Select Level 3 Run Name -

| -Select.

Actinopteri
Amphibia
Aves

Crccoc.ly.lia.c.lae
. D.ipnoi
i Lepidosauria
| mammalia

J Testudines

Therefore, to increase efficiency in submitting the same alignments in Level 3 over and over again, the
user can take advantage of the “Copy to Residue List” button. For the first alignment of amino acid
residues, the user would select the amino acid residues to align and click the “Update Report™ button.

Select Amino Acid Residues o -
1M & 351D
2T 355V
M : 356H Enter Amino Acid Residue Positions
4T 375Q
5L 400G 351,355,356,375,400
6H - z - = m
T " W
8K
9A .

By clicking “Update Report” the residues that were selected will be copied into the “Enter Amino Acid
Residue Positions” text box. When the user selects a new “Level 3 Run Name” (from the same Level 1
query accession) to view by using the “View Level 3 Data” dropdown and clicking the “View Level 3
Data” button on the “Level 1 Query Protein Information” page, the “Enter Amino Acid Residue
Positions” text box will be populated with the amino acid residues selected from the previous run.

Enter Amino Acid Residue Positions

351,353,382,364,354,524| Enter residue positions as a comma separated list

The user can keep, add, or delete, residue positions in this box and click “Copy to Residue List” button.
The amino acid residues will then be moved to the “Select Amino Acid Residues Shuttle” and the user
can then click “Update Report” to view the data in the table below.
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Heat Map

The Heat Map is a feature that allows the user to have a visual representation of the chosen amino acid(s)
for a single Level 3 run. The Heat Map utilizes color to denote which amino acids are a total match,
partial match and not a match to the template sequence. The Heat Map is accessed within the “Level 3”
page under the “Visualization” drop down and will open up in a separate tab. The Heat Map has many
similar features to the Level 1 and 2 boxplot with some added customizable features. There are many
settings that can be changed within the Heat Map and if necessary, there are informational buttons that
can be opened to get added information regarding the different options.

To get to the Heat Map, open a completed Level 3 run and click the “Visualization” drop down then
select the “Visualize Data” button. This will bring you to the Heat Map where there is information
regarding the features of the map. Then select the “Heat Map” icon to access the Heat Map itself.

Select Amino Acid Residues 60—

2T M
3m 5L
il 14de Enter Amino Acid Residue Positions
6H 202C
7T
8K
oA Copy to Residue List
10S
1G .

_L,[Edgte Regog

Visualization i G
Visualize Data This will open in a separate tab

The default order of the taxonomic groups is based on how the species are selected during the Level 3 set
up process. There is the option to include all taxonomic groups or a user chosen few. To move the
taxonomic groups over to place them in order you must either click or *CTRL* click and select the arrow
pointed to the right. Once the taxonomic groups are moved over, the user can order the groups by
dragging them up or down.

Level 3 Order Level 3 Level 3 Order Level 3
Taxonomic Groups Taxonomic Groups Taxonomic Groups Taxonomic Groups
Mammalia Aves Mammalia
Testudines Crocodylia Lepidosauria
Aves Amphibia Testudines
Crocodylia Dipnoi
Lepidosauria
Amphibia _
Dipnoi
Report Options

There are multiple options within the Heat Map that can be changed based on what information the user
desires to have present. The Heat Map itself can be changed between the “Simple” report which shows
the amino acid and its respective position or the “Full” report which gives added information about each
amino acid. The user can also change between the common name and scientific name displayed on the
Heat Map.
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Optional Selections

The “Optional Selections” for the Heat Map will highlight the name for each respective species based on
what is selected; Ortholog Candidates, Threatened Species, Endangered Species, Common Model
Organism. Only one optional selection can be highlighted at a time.

Total Match
(0] partial Matcn
() Notamatcn (I Threatened Species

Ammo Acid Aminn Acid Ammo Acid Ammn Acid
Common Name

Goodes thornscrub tortoise -—

[ pecticriey | SNGERIN all
TR |
[ oreenseawrc  |(NGEKINNESINDSSEN T
[ oreeoeabox e | T
Heat Map Settings

Changing the “Heat Map Settings” will give the user the option to display specific information in the Heat
Map. The user can select or deselect a variety of the settings to have a customized Heat Map.

Report Options
Report Type — | Species Name Type
@ simple ® common Name
Full Scientific Name
Optional Selections
) Ortholog Candidates o Threatened Species | Endangered Species
Heat Map Settings
= = =
Susceptibility Prediction Heat Susceptibility Prediction Alignment Prediction Heat
Map Text Map

1 Common Medel Organisms

=
Amino
Acid

=
Amino Acid
Position
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Common Name Similar Amino Amino Amino Amino
Susceptibility Acid 1 Acid 2 Acid 3 Acid 4

Human

Western painted turtle

| _

Nile crocodile

Split-tongued squamates

. Total Match
D Partial Match
() wotamaten

Above is an example of a simple report which shows the amino acid and its respective position. Each
amino acid is compared to the template species and can receive a dark blue color (Total match), a light
blue color (Partial match), or a yellow color (Not a match). To access more information regarding each
amino acid, the user can scroll over the amino acid box to bring up a box with added data.

How amino acids are compared to the template: Comparing Side Chain Classification (acidic, basic,
aromatic, etc.) and Molecular weight as surrogate for size ( > 30g/mol different in size). Both the same
(total match), One the same (partial match), Both differ (not a match).

Below is an example of a full report which also shows the amino acid and its respective position but also
shows the amino acid’s side chain, molecular weight and if it is a Total match (dark blue) or Not a match
(yellow) to the template species.

Side Total Total Amino Side | Total
Chain 1 Ll Match 1 Match 2 Acid 3 Chain 3 MW3 Match 3

Common Name Simi]ar_ . Alr!ino
| Susceptibility Acid 1
Human v | arac | mipnatic [75087) v | (47131 v | arec | aipnatc | 75067 v |
Western painted turtie [ NN 250 | Amidc |146148] N 2000 |[JEiCp D o~ R
e ERrTEwEeN 0 W

_ 268Q | Amidic |146.146 N 269D mHydroxylic 105.003] N

Amino Side
Acid 2 Chain 2 Ll

Split-tongued squamates

. Maich
D Mot a Match

The example below shows only the “Alignment Prediction” (Amino acid match against template) for each
amino acid in chronological order.
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Amino Amino Amino
Acid 2 Acid 3 Acid 4
Human

I D

Western painted turtle -[:]-:]
Split-tongued squamates -- | I |
Japanese giant salamander -- I '
West African lungfish ---:]

. Total Match
D Partial Match
C] Mot a Match

Amino

Common Name Acid 1

There is added information for each species (NCBI Accession, Protein Name, Scientific Name, and
Taxonomic Group) along with each amino acid (Amino Acid Name, Abreviation, Side Chain, and
Molecular Weight). This can be found by scrolling over the species name or the amino acid.

Common Name Similar Amino Amino
Susceptibility Acid 1 Acid 2

Human

Western painteq| NCBI Accession |NP_000116.2

Nile crocodil| Protein Name estrogen receptor isoform 1

Split-tongued squ| Scientific Name | Homo sapiens

Japanese giant sal Taxonomic Group | Mammalia

a Total Match Ortholog Candidate
Partial Match
[:] Mot a Match
Amino Side Total

‘ paEE Match 1

ty “ Acid1 | Chain 1

] N

268Q | Name Glycine

.| 268Q || Abv G

. 2680 || Side Chain |Aliphatic |l N

B o

To push the designed Heat Map to the Decision Summary Report as a visualization, press the “Push Level
3 Heatmap to DS Report” button. It will then be active within the DS Report Level 3 section. To

"
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download the Heat Map, press the “Download Heatmap...” button. The Heat Map can be downloaded as
an SVG, JPG or PNG.

Push Level
Download 3 Heatmap

Level 4: Protein Structural Analysis

Experienced users may access Level 4 to utilize the integrated protein structural analysis. Level 4 access
can be requested through the SeqAPASS Homepage “Submit a Problem/Question” link. If a user does not
have Level 4 access, expanding the Level 4 tab will display the message “Level 4 Unavailable. To request
access, contact SeqAPASS.support@epa.gov”.

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back to the SegAPASS Reports list
Protein and Taxonomy Data:

SeqAPASS ID: 2405 Query Accession: AAI32976 1 (BT Ortholog Count: 174 04/28/2021
Query Species: Homo sapiens BLAST Version: 2.13.0
Query Protein: AR protein Software Version: 5.1
Susceptibility Cut-off x Level 2 0. Level 4 0 -
Primary Report Settings o+ Level 3 0+ Level 4 Unavailable
Visualization 0+ Refresh Level 2 and 3 Runs To request access, contact:

SeqAPASS.support@epa.gov

Refresh Level 4 Runs

The Iterative Threading ASSEmbly Refinement (I-TASSER), AlphaFold, and TM-align tools. The I-
TASSER and AlphaFold tools are capable of 3D structural generation, while TM-align analyses multiple
structures for similarity as another line of evidence toward conservation.

Level 1 Query Protein Information

Hit proteins are identified for the following query protein. Use the main button to go back to the SeqAPASS Reports list

SeqAPASS ID: 2425 Query Accession: NP_000116.2 & Ortholog Count: 712 Protein and Taxonomy Data: 04/28/2021

Query Species: Homo sapiens BLAST Version: 2.13.0

Query Protein: estrogen receptor isoform 1 Software Version: 6.1

Susceptibility Cut-off b Level 2 0.+ Level 4 0-
Primary Report Settings 0+ Level 3 0+ Level 4 Generate FASTA
- Enter Level 4 Run Name )
Visualization 0+ Refresh Level 2 and 3 Runs
Prioritize Accessions o

572 Accessions Prioritized

Request FASTA|

View FASTA

~Select Level 4 Run Name - o
L]

0 FASTAs Selected

RCSBPDB (5K [

Choose I-TASSER Restraint

PDBID:ChainlD(optional)
View I-TASSER Report(s)
Choose Reports to View o

-Select Level 4 Run Names - ~
# of selected runs: 0

View Combined Level 4 Data

Refresh Level 4 Runs _
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Level 4 FASTA Generation

To begin the Level 4 analysis, the NCBI accessions from the Level 1 alignments must be converted into
FASTA formatted sequences for submission to [-TASSER. Users may prioritize accessions for FASTA
generation in the “Level 4 Generate FASTA” subsection by providing a user defined name for their job in
the “Enter Level 4 Run Name” text box. After naming the run, the user may prioritize accessions for
FASTA generation through selecting the “Prioritize Accessions” button where a “Level 4 Prioritize
Accessions” table will pop up. This table will, by default, have likely high-quality accessions preselected
for FASTA generation, however, the user may add or remove any accessions available in the table using
the selection checkboxes. After selecting and/or removing the desired accessions, the user may click the
“Update Priorities” button to confirm their prioritizations or select the “Reset Priorities” to undo any
changes they have made from the default prioritizations (The “x” button may also be utilized to close the
”Level 4 Prioritize Accessions” table without committing any changes).

Level 4 Prioritize Accessions

Search: Enter keyword o

Current  Default
Priority  Priority NCBI Accession ¢ Taxonomic Group ¢ Scientific Name ¢ Common Name ¢ Protein Name ¢

S [ |5 5 HE— s s S S S|
T I L S T - N oL
Low Low X 8.1 glodytes Ch e estrog m X2

Include

Mammalia Pan tro

Mammalia

Low Low | XP_| Mammalia
SN R G R s —
Low Low M

""""" 38.1 ammalia

Mammalia

Mammalia

Mammalia

(10f147) « <« 1.2/3/4 5/6/7/8 9/10 s | » | 10 v | Download Table: ** &=

Reset Priorities Update Priorities

The number of accessions selected in the “Level 4 Prioritize Accessions” table for FASTA conversion is
reported below the “Prioritize Accessions” button within the “Level 4 Generate FASTA” subsection. This
number will reflect any changes to the Level 4 “Prioritize Accessions” table that are submitted through
the “Update Priorities” button.

Level 4 0 -

Level 4 Generate FASTA

Enter Level 4 Run Name o
Testing
Prioritize Accessions 0

572 Accessions Prioritized

Request FASTA

When all the desired accessions are prioritized for FASTA generation, the “Request FASTA” button may
be utilized to confirm the submission. A pop-up will appear in the upper right corner to notify a
successful submission.
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. Level 4 Run Created

Status Creating FASTAs

updating pr
FASTAs are being
generated.

Level 4 0 -
Level 4 Generate FASTA

Enter Level 4 Run Name L]

Testing
Prioritize Accessions o

572 Accessions Prioritized

Request FASTA

View FASTA

After submitting accessions for FASTA generation, the user may select the “Refresh Level 4 Runs”

button, located beneath the “Level 4” section, to refresh the available FASTA runs for selection. The user
may then select a generated FASTA report to view by clicking the “Select Level 4 Run Name” dropdown

menu and selecting the desired user defined name from the completed FASTA jobs.

Level 4 0 -

Level 4 Generate FASTA

Enter Level 4 Run Name [ )

Prioritize Accessions (]
572 Accessions Prioritized

Request FASTA

View FASTA

-Select Level 4 Run Name - . o

Pl

-Select Level 4 Run Name - =

ER_6_16

ER_CL_6_20

ER_6_23_23

cody_test

cody_test2
Choose Reports to View (1]
-Select Level 4 Run Names - ~

# of selected runs: 0

View Combined Level 4 Data

Refresh Level 4 Runs
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The user may then select the “Filter FASTA Table” button to bring up the “Level 4 Filter FASTAs” table.
This table allows the user to add or remove generated FASTA sequences to push forward to I-TASSER
structure generation (Since [-TASSER structure generation is a timely process, a maximum of 10
FASTASs may be submitted at a time. To submit additional FASTAs, a user will begin the process over in
naming a job, generating FASTAs and prioritizing another batch of 10 jobs to submit to -TASSER).

Level 4 Filter FASTAs

Searchi Fnter keyword o

NCBI Protein  Species Filtered
Include  satus o Accession  Count  Tax D Taxonomic ' Taxonomic
Group ¢

| W S | o -mmm--mnmm—
I e e e e = 3 N e N ) I B

BLASTp Ortholog Percent Susceptivlty

Scientific | Common Protein Name & Bitscore Candidate Cutoff Similarty  BrEGEhi0

Group ¢ Name ¢ Name ¢

) R R P I O ) N
protein 97223 N 3443 7820

...... Columbina
cu

neulus
NWW18570.1 14502 | 254539 ves Aves ESR2 protein 73.01 N 3443 3800 ¥
crested - - frontatus shriketit -
3 »
Download

Formatted FASTAs Update Changes

After adding and removing the desired FASTA accessions for -TASSER, the user may select the
“Update Changes” button to confirm their changes, or the “x” button to cancel their changes. After

confirming any changes, the “x FASTAs Selected” text will display the current number of selected
FASTAs for - TASSERs submission.

View FASTA

Testing = )
Filter FASTA Table 1]

3 FASTAs Selected
PDB Link BN (1]
Choose I-TASSER Restraint

)810-ChaniD(optonal

Request I-TASSER Run

The user may also choose a structural restraint for their [-TASSER structure generation by typing the
PDBID:ChainID into the textbox beneath the “Choose I-TASSER Restraint” text. The I-TASSER
Restraint serves a reference for -TASSER’s structural generation.

View FASTA

-Select Level 4 Run Name - - o
o
0 FASTAs Selected
PDS Link (Exim o
Choose |-TASSER Restraint
28MA 4

When all desired FASTAs are selected, the “Request [-TASSER Run” button may be clicked to submit
the selected FASTAs to [-TASSER.
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View I-TASSER Report

After at least one job has completed from those submitted to I-TASSER, the user may select the “Refresh
Level 4 Runs” button to reload the page with any available user defined report names. The user may then
click the “Select Level 4 Run Names” dropdown menu and select their desired jobs for viewing. Multiple
runs may be selected and combined. Since there is a maximum of 10 FASTAs per I-TASSER job, it is
recommended that jobs of more than 10 FASTAs be split into multiple jobs, and combined later for
viewing.

o View o

v CL_AR_6_30

v CL_ER_2AMAA_6_30_23(wi/restraint 2AMA+A)
Test_AR_7_13
Testing_Restraints_AR_7_17(w/restraint 2AMA+A)

Test_7_28_CL

After selecting the desired job, the user may select the “View Level 4 Data” button to access the Level 4
Run Page. This section is for viewing singular I-TASSER jobs (which can contain multiple protein
structures).

The Level 4 Data Page contains all available metrics from I-TASSER on the selected run including the C-
Score, TM-Score, RMSD value, Density, Absolute Length, Length Cut-Off, Cut-Off Status, and
Duration. The Table also reports taxonomic information associated with each accession, including the
taxonomic group, scientific name, and common name.

Searchy: S ce

of1) 1 10 v Download Table:

Input Other Protein Structures for TM-align: AlphaFold, RCSB PDB, and Other

TM-align Selection

TM-align Results

The Level 4 Report page displays a length density plot providing the cut-off based on the absolute length
difference between each hit structure and the query structure (defined by the Level 1 query sequence).
The Length Cut-Off is determined by the second local minimum following the global maximum among
the absolute lengths.

Cut-off Based on Length Difference

Length
Cut-off

86.00

W Inflection Point

Tl
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Level 4 Page

This page contains the completed [-TASSER job information, alongside a density plot displaying the
length cut-offs and absolute lengths of the proteins. The “I-TASSER Result and PDB Selection” table
displays all accessions with completed [-TASSER jobs. Each row of the data table contains the taxonomic
group, scientific name, common name, and protein name, as well as [-TASSER data including the C-
Score, TM-Score, RMSD value, Density, Absolute length, Length Cut-Off, Cut-Off Status, and I-
TASSER Status.

Search: Enter keyword

Absolute
mce Notes  Taxonomic Group Scientific Name & Common Name ¢ Protein Name ¢ C-Score ¢ TM.Score ¢ RMSD ¢ Density Lenﬂm

N T B NS e == -

e R RO T - e
I e N N N o -+ e )
e e S R o - [
R N e B =S BTN oo - Rkl
.

40+00 0017 4506 1800  Check  1\Week(s)4 day(s)21 hour(s) 36 minute(s) 33 secc

Cutooff
status Duration &

Lenam
Cut.of

Brachypteracias leptosomus ‘Short-legged ground-roller ANDR protein
Testudinata Pseudemys nelsoni Terrapins androgen receptor 27 - 3400 0021 1357 1800 Okay  1Week(s) 4 day(s) 21 hour(s) 36 minute(s) 33 secc

Aves Urocolius indicus Mousebirds ANDR protein 27 - 38-00 0015 4322 1800  Check 1 day(s) 15 hour(s) 16 minute(s) 18 second(s)

(1ofd) < « 1.2 3 4 = = 10v Download Table:

The completed I-TASSER job will be downloadable as a PDB formated file in the table. If the Cut-off
Status is “Check” it is recommended that the user use an external structure visualization tool to determine
if the structure needs modification for further analysis. As an example, this can occur with nuclear
receptors where some structures may be generated from sequences representing the full protein and others
for the ligand binding domain only. The user is notified to “check” when the absolute difference between
the query and hit differ greatly. In this instance the [-TASSER generated structure may be represented
differently than the query structure.

From this table the user may select desired structures to shuttle forward to TM-align for analysis. The user
may also download any of the generated PDBs from this table. When the desired accessions are selected
using the check boxes in the left most column of the table, the user may select the “Push to TM-align”
button to shuttle the accessions forward to the “TM-align” Selection table.

The user may download all generated protein structures as a Zip file through the “Download Zipped PDB
Text Files” button.
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These Zip Files will contain all generated PDBs from the I-TASSER output in PDF format and will be
named by the protein accession.

Input Other Protein Structures for TM-align.: AlphaFold, RCSB PDB, and Other

Users may bring in externally generated PDBs with the optional Input Other Protein Structures for TM-
align feature. This section consists of a table containing Swiss Prot accessions associated with the Level 1
Full Report output as well as a separate section containing multiple text boxes for submitting PDB
information for integration of externally generated structures in TM-align.

Input Other Protein Structures for TM-align: AlphaFold, RCSB PDB, and Other =

Search: Enter keyvword o
Swiss ProtAccession & NCBIAccession ¢ P1O%€ll  species TaxID o Taxonomic Group © Scientific Name & Common Name & Protein Name &

AOAZI2YGE1 XP_018875276.1 | 52137 9595 Mammalia Gorilla goria gorilla Wester lowland goriia androgen receptor
ADA2J8UBB2 XP_009233214.1 140470 9601 Mammalia Pongo abelii Sumatran orangutan androgen receptor isoform X1
AOA2KEBG14 XP_011731144.1 68729 9545 Mammalia Macaca nemestrina Pig-talled macaque androgen receptor isoform X1
ADADIRHKS XP_007990129.1 | 62302 0711 Mammalia Chlorocebus sabaeus Green monkey androgen receptor
AOAZKSZPC3 XP_OM8350251 38457 9568 Mammalia Mandrillus leucophaeus oril PREDICTED: androgen receptor isoform X1
AADA2K51685 XP_011817378.1 38676 336983 Mammalia Colobus angolensis palliatus Angolan colobus PREDICTED: androgen receptor
ADA2K5LITY XP_011916275.1 66421 9531 Mammalia Cercocebus atys Sooty mangabey PREDICTED: androgen receptor

asarss NP_001028083.1 178339 9544 Mammalia Macaca mulatta Rhesus monkey androgen receptor
AOA2K5EA32 XP_012316261.1 48121 37203 Mammalia Aotus nancymaae Ma's night monkey androgen receptor isoform X1

F7GJ30 XP_002762998.1 87664 9433 Mammalia Callithrix jacchus White-tufted-ear marmoset androgen receptor isoform X1

(1of16) < <« 1.2 3 456 789 10 = ~ 10v Download Table: e

The user may select the desired Swiss Prot accessions and access the AlphaFold website through the
provided link. By selecting a Swiss Prot accession, the table containing text boxes should automatically
populate all textboxes except the “PDB” text box.
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Swiss Prot Accession ¢

o] e Lo e,

G14 XP_ot1

NCBI Accession ¢

AOA212YGE1
androgen receptor
9595

Mammalia

Gorilla gorilla gorilla

Western lowland gorilla

Push to TM-align Clear

Pro(em

Species Tax ID &

0801
0545
6071
0588
335983
9531

0544

Taxonomic Group &

T T T
.-

Pongo abeli

Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia

Mammalia

Input Other Protein Structures for TM-align: AlphaFold, RCSB PDB, and Other

Scientific Name ¢

Macaca mulatta

Aotus nancymaae

Callithrix jacchus
(10f16)

Information for TM-align

- Select Source -

Accession

Protein Name

Species Tax Id

Taxonomic Group

Scientific Name

Common Name

Common Name ¢

Sumatran oran;
Pig-tailed macaque
Green monkey
orill
Angolan colobus
Sooty mangabey
Rhesus monkey

Ma's night monkey

White-tuhed-ear marmosat

« 1.213/4/56/718910 » =

er keyword

(/]

Protein Name ¢

androgen recs; form X1

androgen rec
androgen recegtor
PREDICTED: androgen receptor isoform X1
PREDICTED: androgen receptor
PREDICTED: androgen receptor
androgen receptor

r isoform X1

androgen rec

androgen receptor isoform X1

10 v r)mummmm;‘N =

The ‘PDB” text box is for the user to copy and paste their externally generated PDB. Note that the PDB

should be opened in a txt viewer and the user should select the full text representation of the PDB and
past the text in the PDB text box.

TM-align

TM-align is a protein structure alignment tool that provides scores for each aligned structure on a residue-
by-residue basis. TM-align will output a TM-Score (0,1) where 1 is a perfect identical match between the

aligned structures.

Users may select accessions in the I-TASSER table after they have completed generating PDB files using

the checkboxes and select the “Push to TM-align” button to send the selected PDBs to a queuing table

found in the TM-align Selection section of the Level 4 data page before submission. Users may also add
externally generated PDBs to the queuing table through the “Input Other Protein Structures for TM-align:

AlphaFold, RCSB PDB, and Other” section.

Ramovs Saiecas o

© Search Template -

S TV

TM-align Selection

TM-align Results.

Protein Name ©

B e e e e
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The user may remove singular PDBs from the queuing table by selecting the checkbox button in the far-
left column of the accession’s row and selecting the “Remove Selected Row” button. The user may also
clear all queued accessions through the “Clear” button.

Once the user has added all the desired PDB structure files to the queuing table, they may select a
template accession. This is the structure all other structures will be compared to in TM-align. The user
may select any PDB generated by I-TASSER or integrated into the TM-align table from external sources
as their template.

TM-align Selection

Search: Enter keyword o
PDB Source ¢ Accession ¢ Restraint Template ¢ TaxID ¢ Taxonomic Group ¢ Scientific Name ¢
I S S N R = S
e T S S = S Y 7S
I I I N I A S
T T ——— I E—

R | Be [ e [ e
ﬂ-iE R SRR
MC973801(145TeSl_AR_7_13 v SRS T 10

Remove Selected Row P

© search Template - Select Query Accession - e Submit to TM-align

The templates are uniquely named by their accession (I-TASSER SeqAPASS Run Id: User defined name
(w/restraint text autogenerated). Once all desired PDBs are queued and a template chosen, the user may
click the “Submit to TM-align” button to submit their PDBs for structural alignment.

TM-align Results

To view the results for TM-align, select the dropdown menu within the “TM-align Results” table. This
dropdown menu will contain all processed TM-align runs pertaining to the current Level 4 report. After
selecting the desired run, select the “View TM-align Report” button to bring up the results table.

TM-align Results

Refresh Available TM-align Reports  NXG00117.1 (85:148:Testing_Restraints_AR_7_17(w/restraint 2AMA+A) *  View TM-align Report
- Select TM-align Report - A
NXG00117.1 (95:146:Testing_Restraints_AR_7_17(w/restraint 24 A
solute
TaxID ¢ Taxonomic Group ¢ AAC97386.1 (97:145:Test_AR_7_13) Susceptibility ¢ Length
Q9GKL7.3_custom (98:145:Test_AR_7_13)
410800 Aves Y 50.68
135185 Paras BAE80463.1 (99:142:CL_AR_6_30) N4 Y 48.08
321084 Aves 4 ' Y 40.45
458168 Aves Urocolius indicus Mousebirds Y 4322
(10f1) sl B10»]> 10 v  Download Table:

The “TM-align Results” table reports the metrics generated by TM-align structural alignment of the
chosen PDBs. These results include the L1 value which is the length of the selected PDB and the L2
value, which is the length of the template PDB. The table also reports the -TASSER metrics reported in
the previous “I-TASSER Results” table as well as the TM-align metrics which include “Value 17, “Value
2”7, and “Average Value”. “Value 1” reports the alignment of the template structure to the hit structure,
while “Value 2” reports the alignment of the hit structure to the template. The “Average Value” then
reports and average of both “Value 1” and “Value 2”. Since accessions must go through multiple filters
during the Level 1, Level 2, Level 3, and Level 4 analysis, the expectation is that the accessions used for
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PDB generation are of high quality and relevance. The susceptibility call-out for the “TM-align Results”
table is therefore considered “Yes” by default, but experienced users should make their own
determination of susceptibility after the alignment of the generated Level 4 structures.

TM-align Results

The “TM-align Results” table may be downloaded separately as either an .excel or .csv file through the
“Download Table” icons.

Decision Summary Report

The “Decision Summary (DS) Report” is a feature that gives the user options to design a single output
page to concisely view results from all Levels of the SeqAPASS evaluation for completed jobs. The
output is customizable to include visualizations and susceptibility predictions that can be downloaded in a
PDF format. The “DS Report” page becomes activate when the user utilizes any of the “Push to DS
Report” buttons located throughout the toolset. The “DS Report” page will contain a maximum of one
Level 1 output (and visualization) and one Level 3 output (and visualization) but can contain multiple
Level 2 domain outputs (and their respective visualizations).

Main

Level 1 Level 2 Level 3 DS Report

To push results from any Level to the DS Report, the user must press the “Push Level # To DS Report”
button. The “DS Report” button will become active for the user to view the report settings. The DS
Report can be updated as the user changes settings in Level 1, Level 2, and Level 3 (Adding or removing
amino acids) but the user must push the updated report to the DS Report again using the “Push Level # To
DS Report” button (There will be a notification next to the button if settings have been updated to remind
the user to push the report). If the user chooses to change to a different SeqAPASS job (e.g., a different
protein accession), the “DS Report” button will become inactive and the user must push the data from the
new job to the DS Report as described previously.

Push Level 1 To DS Report

Level 1 of the Decision Summary Report

Upon clicking the “DS Report” button, the user is brought to a new page that will contain the “Level 1
Report” section of the DS Report which will show all the pertinent information for the query protein and
report settings that were pushed to the report. The user can also include the Level 1 visualization in the
DS Report by going to the “Level 1 Visualization” page and clicking “Push to Boxplot to DS Report™.
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The default visualization or a user customized visualization will then be inserted in the downloadable DS
Report PDF once the radio button is selected.

Level 1 Info

Once the user is satisfied with the data that has
been pushed to the DS Report, the “DS Report”

Add Level 1 Info to Report (¥

button will bring the user to the “Level 1 Report” Level 1 Query Protein Information Report Settings
section which gives the user customizable SCAMEPERIE I, REpan Type: Ry
Query Species: Homo sapiens E-Value: 0.01

options. In the “Level 1 Report” section, there is a
series of checkboxes in the “Select Taxonomic

Sorted By Taxonomic Group:

Query Protein: estrogen receptor isoform 1 CLASS

Query Accession: NP_000116.2 [EXIT Common Domains: 1

Groups (CLASS)” box. Here the user can select Ortholog Count: 410 Species Read-Across: Y
Wthh taxonomic group(s) they Would hke to Protein and Taxonomy Data: 06/08/2020 Cut-off %:34.43

. . BLAST Version: 2.10.0 Show Only Eukaryotes: Y
select and display in the DS Report. Upon R —_—
selecting the taxonomic group(s), the user can
then customize the report in the “Select Species” Optional Components
box, by selecting the checkbox next to the species Component Add to Report
for which the user would like data from Level 1 Level 1 Visualization

displayed in the “Final Decision Summary

Report” table at the bottom of the page. The template species will always be selected and cannot be
deselected. Specie(s) will be active only when at least one taxonomic group is selected in the “Select
Taxonomic Groups (CLASS)” box. Level 1 results for those species selected from the “Select Species”
box will be integrated in the “Final Decision Summary Report” table at the bottom of the page (Note: if
the user does not push a Level 1 job to the “DS Report” page, there will be no information in that
section).

Level 1 Info

The Level 1 information section becomes present when either a Level 1 report or a Level 1 visualization
is pushed to the DS Report. The information contained in the section includes the “Level 1 Query Protein
Information” (i.e., SeqAPASS ID, Query Species, Protein, and Accession, Ortholog Count, Protein and
Taxonomy Data, Blast Version and Software Version.) as well as the “Report Settings” (i.e., Report Type,
E-Value, Sorted By Taxonomic Group, Common Domains, Species Read-Across, Cut-Off, and Show
Only Eukaryotes.) and finally the “Optional Components” section which contains the option to include
the “Level 1 Visualization” to the report.

Including Visualizations in DS Reports

The user can also include the “Level 1 Visualization” by going to the visualization page and either
pushing the default visualization or a user modified visualization which will then be attached in the
downloaded PDF once the radio button is selected. In the scroll downs, the template species will always
be selected and cannot be deselected. Specie(s) will be not active until a taxonomic group box is selected.
Once that occurs, those respective species will become active and can be deselected individually or by the
select all function. Those species selected will become active in the “Final Decision Summary Report”
table at the bottom of the page (Note: if a user pushed only a boxplot to the DS Report, then only the
“Level 1 Info” and the “Optional Components” will be active).
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Select Taxonomic Groups (CLASS)

Select All

Taxonomic Group
Mammalia
Testudines
Aves
Crocodylia
Lepidosauria
Amphibia
Chondrichthyes
Ceratodontimorpha
Coelacanthiformes
Actinopteri
Cladistia

Petromyzontiformes

Level 2 of DS Report

SelectAll

Level 1 Report

Select Species
Species
Human;
Western gorilla
Chimpanzee
Western lowland gorilla
Pygmy chimpanzee
Sumatran orangutan
Bornean orangutan
Rhesus monkey
Sooty mangabey
Crab-eating macague
Pig-tailed macaque

Ugandan red Colobus

® Common Name

Scientific Name

Level 1 Info

Add Level 1 Info to Report [#]

Level 1 Query Protein Information

SeqAPASS ID: 1306
Query Species: Homo sapiens

Query Protein: estrogen receptor isoform 1

Query Accession: NP_000116.2 (EXiT

Ortholog Count: 348

Protein and Taxonomy Data: 02/28/2019

BLAST Version: 2.8.1
Software Version: 3.2

Optional Components

Cor t Add to Report

Level 1 Visualization

Report Settings
Report Type: Primary
E-Value: 0.01

Sorted By Taxonomic Group:
CLASS

Common Domains: 1
Species Read-Across: Y
Cut-off %:33.93

Show Only Eukaryotes: Y

The Level 2 section of the DS Report contains all the domains that have been pushed to the report. There

can be multiple domains present in the section once they have been run and pushed individually to the
report. The user can also include each respective “Level 2 Visualization” by going to the visualization

page and either pushing the default visualization or a user modified visualization which will then have the
option to be attached in the downloaded PDF. Once a domain is selected, it will appear in the “Final
Decision Summary Report” table at the bottom of the page (Notes: if the user does not push a Level 2 run
to the DS Report page, there will be no information in that section. If a visualization is pushed to the DS

Report before a Level 2 report, the domain will be present along with the “Add Visualization to Report”

button being active.).

Level 2 Report

Select Level 2 Domains

Add to
Final Decision Optional Components
Report Domain
Select All Add Info Add Visualization
4} to Report to Report
[~ ]
5 “ I
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Level 3 of DS Report

The Level 3 section of the DS Report contains all the information for the query protein and report settings
that were pushed to the report. It also contains the amino acids that were updated in the report and pushed
over. New amino acids will need to be pushed over to the DS Report. The Yes (Y) or No (N)
susceptibility will be displayed in the “Final Decision Summary Report” table. The user can also include
the “Level 3 Visualization” by going to the visualization page pushing a user modified visualization
which will then have the option to be attached in the downloaded PDF. (Notes: if the user does not push a
Level 3 run to the DS Report page, there will be no information in that section. Also, if a “Level 3
Visualization” (Heat Map) is pushed before a Level 3 report, the “Level 3 Info” will be populated with
that respective run’s information.)

Level 3 Report
Add to Final Risk Report ¥

Level 3 Info . §
Selected Amino Acids

Add Level 3 Info to Report [ 351D,353E, 362K, 364V,394R, 524H
SeqAPASS ID: 1306

Template Species: Homo sapiens A T

Template Protein: [NP_000116.2] estrogen receptor isoform 1

Protein and Taxonomy Data: 02/28/2019 Component Add to Report
BLAST Version: 2.8.1 Level 3 Visualization

Software Version: 3.2

Final Decision Summary Report Table

The “Final Decision Summary Report” table contains the important data and susceptibility predictions for
each level run, for all the species selected in the Level one section. The table takes the susceptibility
prediction for each run and easily displays the results for a quick interpretation. The complete table can be
either saved as an excel spreadsheet or .csv file. It will also be added into the PDF when downloaded.

Each selected specie(s) will have its own respective row which contains the information that has been
pushed to the “Final Decision Summary Report” table. The columns will show the Data Version, NCBI
Accession, Filtered Taxonomic Group, Species, Protein Name, Level 1 Susceptibility Prediction as Yes
(Y) or No (N), Level 2 Common Domain(s) Name and respective Susceptibility Prediction as Yes (Y) or
No (N), Level 3 Template Species, and Level 3 Amino Acid Susceptibility Prediction as Yes (Y) or No
(N). (A few things to note: if there are multiple domains pushed to the "Final Decision Summary Report”
table, each domain will have their own column. Also, for species to have either a Yes (Y) or No (N)
susceptibility prediction in the table, they must be pushed to the report from the Level 3 run as well as
selected in the Level 1 taxonomic groups/species selection. If a species was not included in the Level 3
report that was pushed but is included in the “Final Decision Summary Report” table, they will receive a
NA for their Level 3 susceptibility prediction.)

Final Decision Summary Report

Search: Enter keyword

(345)
cd06157,
NR_LED,

The ligand
binding
domain of
nuclear
receptors, a
family of
ligand-
activated
transcription
regulators

Level 3 Level 3 Amino

Data Elld Susceptible
(VIN) & Template Acids (Y/N)

Ve on NCBI Accession ¢ | Taxonomic Group Species & Protein &

5 NP_000116.2 Mammalia Human estrogen receptor isoform 1 Y Y Homo sapiens Y

(10f1) 1] 10~ Download Table:
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Download DS Report as PDF

To capture all the data pushed to the DS Report as a PDF, press the “Download DS Report” button. The
DS Report PDF will match the data on the DS Report page and will include the visualizations if selected
by the user. The information for each Level that is pushed to the downloaded DS Report PDF include all
the Query Protein Information for that respective protein, domain(s), and template protein. (Note: Once
the PDF is created and the DS Report page has been updated, the user must redownload the PDF to have
the most up to date version of the page.)

Level 1 of DS Report PDF

The Level 1 section of the DS Report PDF will contain all the “Level 1 Query Protein Information” along
with the Level 1 “Report Settings” for that respective protein’s run. This information will not be present if
no Level 1 run information or Level 1 visualization is pushed to the DS Report PDF.

Level 1
Level 1 Query Protein Information Report Settings
SegAPASS ID: 1679 Report Type: Primary
Query Species: Homo sapiens E-value: 0.01
Query Pretein: estrogen receptor 1soform 1 Seorted By Taxonomic Group: CLASS
Query Accession: NP_000116.2 Commen Domains: 1
Ortholog Couat: 410 Species Read-Across: Y
Protein and Taxonomy Data: 06/08/2020 Cut-off %: 34.43
BLAST Version: 2.10.0 Show Only Eukaryotes: Y
Software Version: 4.1
Level 1 Visualization
Ortholog Candidate & HBactnan camel
- Aardvark ¥ Bay scallop

Acorm barmacles
African savanna alephant

[ -0 N )

®
»

..
[ ]

|

[=  =§
|

&

5

Percent Similarity

]

| —

— e v ([ @
: -
L]

i LT

E.-.oo-‘o’.etttoqioﬁiﬁ.l.
-

Taxon
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Level 2 of DS Report PDF

The Level 2 section of the DS Report PDF will contain all the “Level 2 Query Protein Information” along
with the Level 2 “Report Settings” for that respective domain’s run. The Level 2 information will not be
present if no Level 2 run information or Level 2 visualization is pushed to the DS Report PDF. Each
domain can have its own respective visualization that can be added to the DS Report PDF by selecting the
“Add Visualization to Report” button in the DS Report page.

Level 2
Level 2 Query Protein Information Report Settings
SeqAPASS ID: 1653 Report Type: Primary
Query Species: Homo sapiens E-value: 10.0
Query Domain: (345) ¢d06157. NR_LBD. The ligand binding Sorted By Taxonomic Group: CLASS
domamn of nuclear receptors. a fanuly of ligand-activated
transcription regulators
Query Accession: NP_000116.2 Species Read-Across: Y
Ortholog Count: 410 Cut-off %: 55.00
Protein and Taxonomy Data: 06/08/2020 Show Only Eukaryotes: Y
BLAST Version: 2.10.0
Software Version: 4.1

Level 2
Level 2 Query Protein Information Report Settings
SegAPASS ID: 1653 Report Type: Pnumary
Query Species: Homo sapiens E-value: 10.0
Query Domain: (341) cd06929. NR_LBD F1. Ligand-binding Sorted By Taxonomic Group: CLASS
domain of nuclear receptor fanuly 1
Query Accession: NP_000116.2 Species Read-Across: Y
Ortholog Count: 409 Cut-off %: 42.03
Protein and Taxonomy Data: 06/08/2020 Show Only Eukaryotes: Y
BLAST Version: 2.10.0
Software Version: 4.1

Level 3 of DS Report PDF

The Level 3 section of the DS Report PDF will contain all the “Level 3 Template Protein Information”
along with the Level 3 “Selected Amino Acids” for that respective run. This information will not be
present if no Level 3 run information or Level 3 visualization is pushed to the DS Report PDF. The run
can have a visualization “Heat Map” that can be added to the DS Report PDF by selecting the “Add
Visualization to Report” radio button.

Level 3

Selected Amino Acids
5L. 57G. 120F. 177E

Level 3 Template Protein Information

SeqAPASS ID: 1653
Template Species: Homo sapiens

Template Protein: [NP_000116.2] estrogen receptor
isoform 1

Protein and Taxonomy Data: 06/08/2020

BLAST Version: 2.10.0

Software Version: 4.1
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Final DS Report Table in DS Report PDF

The Final Decision Summary Report table will display the species that were selected for the Level 1
section of the DS report. It can display the specie’s respective “Protein”, “Level 1 Susceptibility (Y/N)”,
common domain(s), “Level 3 Template”, and “Level 3 Susceptibility” all depending on what is selected
from the DS Report set up.

Final Decision Summary Report

Species Level 1 Susceptible (Y/N) (345) ¢d06157, NR LBD, The
ligand binding domain of

nuclear receptors, a family of

ligand-activated transcription

regulators
Human estrogen receptor isoform 1 Y Y
Western gorilla estrogen receptor alpha Y Y
Chimpanzee estrogen receptor isoform X2 p'd 'é
Western lowland gorilla estrogen receptor isoform X2 Y Y
Pygmy chimpanzee estrogen receptor isoform X2 Y Y
Bornean orangutan estrogen receptor alpha X Y
Sumatran orangutan estrogen receptor isoform X2 ¥ X
Sooty mangabey PREDICTED: estrogen receptor ¥ Y

isoform X2

Rhesus monkey estrogen receptor isoform X2 Y Y

Moving Between Level 1, Level 2, Level 3, Level 4, and Decision Report Data Pages

As a user chooses to view Level 1, Level 2, Level 3, or Level 4 data in the “View SeqAPASS Reports”
tab, new buttons become available for allowing the user to move between Levels of an analysis. The
Decision Report data page will become active once a user pushes a finished run using the “Push Level #
To DS Report” button.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log.out

Home | RequestSeqAPASSRun  SeqAPASS RunStatus [[WieWSeqAPASSReports |  Settings

[ seanpass Reports Version 7.0 Logged in as: Maxwell otz |

Main Level2 | Level3 | Level4 | DSReport

Level 1 Query Protein Information

& identfid fo the folowna queny protsin, Us the main buton 1 30 Back 1 the SsQAPASS Reors st

The user can use the “Main” button to return to the list of completed Level 1 runs and select a different
query accession to view. The “Level 1” button brings the user to the Level 1 data page, where the user can
set up queries for Level 2, Level 3, and if they have access, Level 4, as well as select the button to view
Level 2, Level 3, and Level 4 data pages. Open Level 1, Level 2, Level 3, and Level 4 pages remain open
until the user selects a different run to view on the “Main” page. Moving between tabs, such as “Home,”
Request SeqAPASS Run,” and “SeqAPASS Run Status”, does not close the Level 1, Level 2, Level 3, or
Level 4 pages that have been opened.
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Note: If the user logs out of the SeqAPASS tool, upon logging back in, the data will reset to default
settings. Therefore, the View SeqAPASS Reports tab will not display the “Main,” “Level 1,” “Level 2,”
“Level 3,” or “Level 4” buttons, until a query is chosen and Level 2, Level 3, and/or Level 4 pages are
opened.

Search, View, and Download Data Tables

The user can use the “Search” box to enter text to search the table. Further, the user can use the arrow
buttons and page numbers on the bottom of the screen to view all data and the drop-down to expand the
table to 10, 20, or 50 rows. There are also left and right scroll bars at the bottom of the tables to allow the
user to view all columns of the table.

Search using text box on top of tables:
Search: Enter keyword |©

Options for viewing data:
(Y

(1 of 95) \112 3/415(6/718]9]10(*> | | [10¥ DownloadTable:"-""“

All data tables in the SeqAPASS tool can be downloaded as Excel or csv files. The icons for downloading
the files are present on the bottom right-hand side of all tables. Click the icon to download data.

i

Download Table: o

o

Upon selecting a csv file, the user can choose to save or open the file. Each file is appropriately named by
Level of the SeqAPASS evaluation and report type.

B Save As
The following links exit the site [EXIT

¢« > v 4 W > ThisPC > Desktop > SeqAPASS > User Guide

Organize ~  New folder

Type

M SeqAPASS User Guide Pics 019 10:13AM  File folder
V:rasti?m NCBI Accession & gggﬁiré
6 NP_000116.2 2603582
6 ABY64717.1 1708
6 XP_003311596.1 171683
6 XP_030868114.1 52137
6 XP_003811544.1 71982
6 ABY64718.1 1609
6 XP_002817538.1 141069
6 XP_011922091.1 66421
6 XP_014992596.1 177851 [ 2 _=;
6 XP_005552209.1 98680 9541 Mammalia Mammalia Macaca fascicularis Crab-eating macaque

(1 0f137) [1]2/3/4 5 6/7/8 9 10 |~ > 10~ Download Table: * “ M iR
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Upon selecting a .xIs file, the user can save the report to their desired location. Each file is appropriately
named by Level of the SeqAPASS evaluation and report type.

- e =1 View Le
Ful Report | SUSCEDIBIE= Y OMhoIoE Cauht=0 MRS 6 s x
[#  show Only Eukaryotes « « 4 | « Desktop > SeqAPASS Reports v 0| | Search SeqAPASS Reports p
Organize > New folder = -
Level 2 Data - Primary Name - Date modified Type
| Quickaccess
. No items match your search.
2 This PC
The following links exit the site FEXIT
& Network
Search: Enter keyword 4
: . . Filtered
Data P Protein Species Taxonomic s
Version HEELECe o = Count ¢ TaxID ¢ Group ¢ Taxonon:m
Group ¢
4 NP_000116.2 1265506 9606 Mammalia Mammalia ” 5
4 XP_014992596.1 88400 9544 Mammalia Mammalia
File name: | SeqAPASS_Level2_Primary_Reportxls ~
4 ABY64721.1 931 9534 Mammalia Mammalia
Save as type: | Microsoft Excel 97-2003 Worksheet (xis) ~
4 XP_003255939.1 38964 61853 Mammalia Mammalia
4 XP_025240309.1 52618 9565 Mammalia Mammalia
4 XP_003811544.1 51891 9597 Mammalia Mammalia
4 XP_011822091.1 66748 9531 Mammalia Mammalia A Hide Folders Gancel
4 ABY64717.1 2023 9593 Mammalia Mammalia Gorilia goria Vvestern gorina T
4 XP_002817538.1 145798 9601 Mammalia Mammalia Pongo abelii Sumatran orangutan
4 XP_011852190.1 38580 9568 Mammalia Mammalia Mandrillus leucophaeus Drill Pl
— Sy A
=% Download table in excel(.xIs) format
(1 of 95) B 2|34 5678|910l ]/ [10F DovmloadTable:§
Log out

The user can log out from any page in SeqAPASS, by clicking the “Log out” link on the upper right-hand
side of the page. If a user clicks Log out and then Logs back in, all settings will be set back to default.
User can log out at any time by clicking the “Log out” link on the upper right-hand side. Any successfully
submitted queries that were requested prior to logging out will continue running and when completed,
will be available to the user in the “View SeqAPASS Reports™ tab.

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Log out
Home  RequestSeqAPASS Run  SeqAPASS Run Status | View SeqAPASS Reports | Settings
I SeqAPASS Reports Version 7.0 Logged in as: Maxwell Botz ‘

Pop-up Messages

The Spinning Wheel pop-up is used as an indicator to alert the user that an action is taking place, where
the interface of the SeqAPASS tool is contacting the backend database. For example, upon clicking the
“SeqAPASS Run Status” tab, “Refresh Data” button, “View Level 2 Data” button, or “View Level 3
Data” button the Spinning Wheel will pop-up and disappear from the screen. There are multiple other
instances where the spinning wheel is used as an indicator to the user that an action is occurring.

Querying database ... Please wait

Pop-up messages are meant to guide the user to submit the correct information for a query, inform the
user of a successful or failed query submission, or otherwise inform the user of an error. All pop-up
messages will appear for 10 seconds on the upper right-hand side of the screen, and then disappear. If the
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user would like to close the message before the 10 seconds is up, click on the message and an “x” will
appear of the upper right-hand corner of the message box. Click the x to close the message.

In the “Request SeqAPASS Run” tab, Compare Primary Amino Acid Sequences “By Species” page, a
successful Level 1 query submission will display a pop-up message indicating that the query has been
submitted to the run queue or if “existing’ message appears indicating that the accession has been ran
previously either by a user and is available to view.

M Success
Submitted NP.064393.2:
submitied

? Success
1P_000116.2. existiig

User did not select any query proteins from the “Request SeqAPASS Run” tab, Compare Primary Amino
Acid Sequences “By Species” or “By Accession” page, and clicked “Request Run” button.

Error

Must select query

If the user enters non-sense text (or any text that is not an NCBI accession) into the “NCBI Protein
Accession” text box for submitting a Level 1 query in the “Request SeqAPASS Run” tab, in the Compare
Primary Amino Acid Sequences “By Accession” page, and clicked “Request Run” button, the message
below will pop-up indicating that the Accession entered is not in the SeqAPASS database.

1 Success
gafgaf. not m database

In the “View SeqAPASS Reports” tab, Level 1 page, if a user clicks “View Level 2 Data,” a successful
Level 2 query submission will display a pop-up message indicating that the query has entered the run
queue.

i Level 2 Hun Reguested

Sl gt
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In the “View SeqAPASS Reports” tab, Level 1 page, if a user selects a domain that has already been
submitted (but not completed) and clicks “Request Domain Run” a message for successful Level 2 query
submission will display a pop-up message indicating that the query has entered the run queue

Level 2 Run
Requested

Status Already run or
could not submit

In the “View SeqAPASS Reports” tab, Level 1 page, if a user clicks “View Level 2 Data” without
selecting a domain to view from the drop-down, the message below will pop-up to indicate that the user
must select a domain.

Error

Must select domain from
drop-down

In the “View SeqAPASS Reports” tab, Level 1 page, a successful Level 3 query submission will display a
pop-up message indicating that the query has entered the run queue.

" Level 3 Run Requested
Statis guslied

In the “View SeqAPASS Reports” tab, Level 1 page, if a user fails to type a user defined Level 3 Run
Name, the message below will pop-up to indicate that the user must do so.

@ Error

You must specify 2
lemplate Sequence and
Leve! 3 Rur Name

In the “View SeqAPASS Reports” tab, Level 1 page, if a user fails to select species from the Level 1 Data
table to be compared with the template sequence, the message below will pop-up.

Error

You must se

seEguenc
Level 1 [Jata table to
request 3 level 3 RN
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In the “View SeqAPASS Reports” tab, Level 1 page, if a user fails to select a Level 3 Run Name from the
Choose Query to View drop-down and clicks the “View Level 3 Date” button, the message below will

pop-up.

@ Error

I"u'l_ust select level 3 1Un
from drop-down

In the “View SeqAPASS Reports” tab, “Level 3 Template Protein Information” data page, if a user fails
to select amino acid residues using the “Select Amino Acid Residues” shuttle and clicks the “View Level
3 Date” button, the message below will pop-up.

No Residues Selected

User must select
residues:
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Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS) Documentation

Query Species: The selection of the query species for a SeqAPASS analysis is dependent upon the
question the user is addressing. For example, the query species can be the target species (i.e., human or
companion animal in the case of drugs; or insect, plant, fungus, or pest in the case of pesticides) or,
depending on the application of the susceptibility prediction, the query species may be a species known or
hypothesized to be sensitive to a chemical acting on the protein molecular target of interest. There may be
instances where a protein for the species of interest has not been sequenced, in this case it may serve the
users purpose to identify another taxonomically related species from the same organism Class, Order,
Family, or Genus as a surrogate query species. In certain cases, when there is interest in the susceptibility
of a particular species (e.g., honey bee) and in the case that there are numerous potential target species
(e.g., neonicotinoids are intended to cause mortality in a number of pest insects) the species of particular
concern may serve as the query species.

Query Protein: SeqAPASS can be queried with any protein sequence available in the NCBI protein
GenBank database, by protein name, or NCBI Accession. It is suggested that the user of SeqAPASS
examines their query protein and species in the NCBI protein database prior to submitting a run to
SeqAPASS (use NCBI link on query page). It is not uncommon for a protein of a specific species to be
represented by more than one sequence. In such cases there are some guiding principles for identification
of the best sequence available for the SeqAPASS run.

General guidelines: These guidelines describe best practices for identifying the most useful sequence for a
species susceptibility prediction in SeqAPASS, however, in some cases, limited sequence information is
available and therefore less desirable sequences may be used. It is up to the user of SeqAPASS to
recognize the quality and limitations of the sequence chosen for the SeqAPASS query. The information
about a particular protein can be found on the Protein page in the NCBI database
(http://www.ncbi.nlm.nih.gov/protein/).

http://www.ncbi.nlm.nih.gov/protein/

= Home - Pratein - NCEL =]

& > v, bl nib. gov/proteing

| |- soogle 5

(2] Most visited @) Getting Started stomize Links [ | windows Marketplace

= NCBl Re:

Protein

Protein

~ || androgen receptor, homo sapiens|
Advanced

Protein

Using Protein

EAQ

Help
GenBank FTP

BefSeq FTP

Quick Start Guide

Protein Tools

BLAST
LinkOut
E-Lkilities

Elink

Eatch Entrez

Help

Other Resources
GenBank Horme

RefSeq Home
cop

Structure

Search for a protein of interest using protein name and/or species of interest: For the example above,
multiple hit proteins were identified.
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Protein

Species
Animals
Fungi
Bacteria
Ilore

Enzyme types
Ligases

Source
databases
DoBJ
EMBL
GenBank
FDE

FIR
RefSeq

Custom range..

Molecular
weight
Custom range..

Release date

Revision date
Custom range..

Show additional filters

Sequence length

Custom range...

| Pratein v||androgen receptor, hormo sapiens

Save search  Advanced
Display Settings: [¥) Summary, 20 per page, Sorted by Default order

Results: 1 to 20 of 540

Page [1 |of27 texts  Last=

[0 Rechame: Full=Androgen receptor; Althlame: Full=Dihydratestosterone receptor, Althlarme.

1 Eull=Muclzar receptor subfamily 3 group C member 4
919 aa protein
Accession: P10275.2 Gl 113830
GenPept  FASTA  Graphics Related Sequences  [dentical Proteing

Oxidoreductases

[] androgen receptor [Homo sapiens|

817 aa protein

Accession: ARAS1T7T21 Gl 178882

GenPept FASTA  Graphics Related Seguences  |dentical Proteing

r

[J androgen receptor, partial [Homo i ]
2 aa protein

Accession: AAD14959.1 Gl 4262811

Genfept  FASTA  Graphics

w

UniProtB f Swiss-Frot

[ androgen-receptor [Homo sapiens]

906 aa protein

Accession: AMASTTB0.1 Gl 179034

GenPept FASTA Graphics Related Sequences  |dentical Proteins

=

O androgen receptor [Homo sapiens

917 aa protein

Accession: ARASTTTIY GL1T78872

GenPept FASTA Graphics Related Sequences  [dentical Proteing

wm

O androgen receptor [Homo sapiens

n

Help
Send to: Filters: Manage Filters
W Top Organisms [Tree
Homo sapiens (537)
Aspergillus niger (4]
Chlorocebus aethiops (1)
Cardiobacterium valvarurm FO432 ()
Streptococcus pneumoniag MNZAT (1)
All other taxa (2)
Iore
Find related data =
Database: | Select b

Search details

androgen receptor[ill Fields] AND
{"Homo sapiens”[Crgenism] OR homo
sapiens[Rll Fields])

Search | See more.

Recent activity

Turn Off  Clear

Q_ androgen receptor, homn sapiens (540)

Protein

Select one of the proteins by clicking on the link shown above to see detailed information about the
protein

Protein

Go to

Locus
DEFINITICON
ACCESSION
VERSION
DESOURCE
EEVWORDS
SOURCE
CORGANISH

REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
LUTHORS

TITLE

JOURNAL
PUBMED
COMMENT

FEATURES
source

| Pratein |

Advanced

Display Settings: (%) GenPept

androgen receptor [Homo sapiens]
GenBank: AAASTTT1 1
EASTA  Graphics

BALS1771 917 aa linear PRI 31-OCT-15394
androgen receptor [Homo sapiens].
BRAS1TTL

AAAS1TT1.1 GL:178872
locus HUMARL accession MZ17458.1

Homo sapiens {human)
Bomo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Kammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
1 {residues 1 to S17)
Tilley,W.D., Marcelli,M., Wilson,J.D. and McPhaul,H.J.
Characterization and expression of a cDNA encoding the human
androgen receptor
Proc. Natl. head. Sed. U.5.A. 86 (1), 327-331 (1389)
2511578
z  (sites)
Marcelli,M., Tilley,W.D., Wilson,C.M., Griffin,J.E., Wilsan,J.D.
and MePhaul,M.J.
Definition of the human androgen receptor gens Structure permits
the identification of mutations that cause androgen resistance:
prewature termination of the receptor protein at amino acid residue
566 causes complete androgen resistance
Mol. Endocrinel. 4 (8), 1105-1116 (15990)
2293020
[2] sites; androgen resistant mutation.
Draft entry and computer-readable secuence [1] kindly submitted by
M.J. MePhaul, 09-DEC-1938.
Kethod: conceptual translation.

Location/Qualifiers

1..917

/organism="Homo sapiens™

Heln
Change region shown -
Customize view -

Analyze this sequence

Run BLAST

Identify Conserved Domains
Highlight Sequence Features

Find in this Sequence

Protein 3D Structure
Targeting The Binding
Function 3 (bf3) Site Of The
Hurnan Androgen Receptor
PDE: 4HLWY
Source: Homa sapiens
Method: #-Ray Diffraction
Resolution; 2.5 A

See all 54 structures

Articles about the AR gene

Repression of cell proliferation and androgen
receptor activity in prostat [Anticancer Res. 2013]

TALEN-engineersd AR gene rearrangements
reveal endocrin [Proc Matl Acad Sci U S A 2013]

Androgen receptor (AR) positive vs negative roles
in prostate cancer cell d [Cancer Treat Rew 2014]

See all

Identical proteins for AAAG1TT1.1 i

Guiding principles: On the NCBI protein page, rows to examine include: “DEFINITION,”
“REFERENCES,” COMMENTS,” and “FEATURES.” The information provided in these rows can aid a
SeqAPASS user in the identification of an ideal query sequence for SeqAPASS.
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It is desirable to:

a. Use accessions with the following prefix: NP_

b. Avoid use of protein sequences labeled “partial,” “PREDICTED,” “PROVISIONAL,” “INFERRED,”
or “hypothetical”

c. Avoid using those labeled “TPA” (Third Party Annotation), however if TPA is all that is available
“TPA: experimental” would be preferred over “TPA: inferential”

d. Look at the date associated with the protein in the “LOCUS” row of the detailed protein page. A more
recent date can have the most up-to-date annotation of the protein. Under the “DBSOURCE” row of the
detailed protein page other accessions associated with past protein sequences can be viewed. Many times,
if the “xrefs” row is heavily populated and has the most recent annotation update date, it is likely to be the
best sequence to use as a query sequence in SeqAPASS.

d. Short sequences should be avoided when possible as query sequences. Many times, if one selects the
protein from the protein output derived from the NCBI protein database query, they will find that the
short sequence is actually a partial sequence described in the “DEFINITION” row of the Protein page.

e. Unless there is reason for doing so (based on the question the user is trying to address), splice-variants
labeled in “FEATURES” rows of the Protein page as “alternatively spliced” would be less desirable

f. It is important to check the references associated with the selected query protein. In some cases, certain
sequences are associated with sensitivity to a given chemical. This can be particularly useful when
predicting susceptibility to pesticides, where certain strains of insects are produced to be readily sensitive
or insensitive to a chemical.

g. A secondary check of the sequence used in the SeqAPASS run would be to look at the output derived
and see whether ortholog candidates were detected. Ideally a preferential sequence would have more
ortholog candidates identified.

Important Note: To identify which query protein has the greatest number of Ortholog Candidates the user
can choose to submit multiple proteins with the same species and protein. Upon the Level 1 runs
completing for those similar proteins, the user can then select the “View SeqAPASS Reports” tab and
look at the table for “Ortholog Count” the protein with the highest number is likely to be the most
appropriate query species for a SeqAPASS evaluation.

Example: Androgen receptor, Homo sapiens
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Frotein |
Sdwanced Help
Dizplay Settings: [« GenPept Send to: [«
Chznge region shown -

androgen receptor [Homo sapiens]

GenBank] ARAS177 1.1

EA5TA  Graphics

Customize visw -

Got
Bralyze this sequance

o PARS1TTL 97 a1 linear FRI|21-00T-139¢ Run BLEST
DEFIRITION hndrogen receptor [Home sapiens]. ; 3
FCTERIION ARASLIIL Idertify Conserved Domains

YERIION 22517711 GI:174372 Highlight Sequence Features
DESOURCE  locus HUMARR accesrion Milfdi 1 P vl e
KEINEDS I 4

SOURCE Home sapiens (Inaman)

ORGENISH  Homo sapdens
Eukaryota: Metamea: Cherdata: Craniata: Wertebrata: Euteleostomi:

Manmalia; Buheria; Euarchontoglizes: Primates: Haplorrhini
starshini ; Heminidan: Homo.
Tresiducs 1 e 117}
AUTHORE  TilleyM.D., Marcelli M., Wilsom,J.D. and McFhawl M. T,
TITLE Chararterization and sxpression of a cINA encoding the Inman
androgen receptor
TOURMAL  Proc. Mawl. Arad. Sci. 5.4, $6 (1), 287-221 (1959)
PUBMED  £81157%
EEFERENCE & (sites)
AUTHOBS  Marcelli M., TilleyM.D., Wilron,C.M., briffin,7.E., Gilson, 0.0,
and McFhaul M. 1.
TITLE Definition of the Iman androgen Ieceptor gene structurs pemits
the identification of mutatiom: that cause indrogen Tesistance

prematurs temination of the receptor protein at amine acid residus

588 causes complete androgen resistance
TOURHAL  Mol. Endocrinel. # (3), 1105-1116 (1330)
PURMED  #3920%0
1] sites: androgen Tesirtart mubatien.
Draft entry and conputer-readable sequence (1] kindly submitted by
B.J. McPhaul, 09-TEC-1934.
ethod: conceptual translation.
TEATURES Locavion/fualitiers
source 1..917
Forgani sm="Homo sipizns"
Fdb_wrei="taxen: J606"
Frap="Hqll. 2-qls™
frew="male"
i ssue_typ
Protein L1..917
fproduct="androgen receptor”
b.. 446
Fregien_name="Androgen_recep”
Frote="&ndrogen receptor: pfamiilEE"
Felb_wref="CID:111047"
Begion 852,622
Freqion_name="HE_IED AE"
Jrote="THi-binding demain of androgen receptor (RE) is
composed of tmo Dd-type minc fingers: cdI7L72"
Felb_wref="TID: L42647"
order(557,560,572,577,592,599 609 ,611)
Frite_type="other"
Srote="ginc binding site [ion binding]"
Feb_wrei="[ID: 142547"

prostate”

Site order(566..569 576,575, 570,568, 542 501,606, 607,610 612)

Fsite_type="IM& binding”
Fnote="IR& binding site [rucleotide bindingl®™
Felb_wref="[I0; 142547"
Site order(58%. .59 585 600,605, 604)
& Fsite_type="other"

Protein 30 Structure £
Targeting The Birding
Function 3 (b#3) Site OF
The Human #ndrogen
FDBE: 4HL0
Source: Homo sapiens
Method: X-Ray
fiﬂrac‘tmn
Rezolution: 2.5

ee allShetcties .

Articles about the AR gane -
Repression of cell proliferation and androgen
receptor activity in pre [fnticancer Fes. 7013]
TALEHN. d AR gens

reveal endo [Proc Matl Acad Sei U 5 A 2013]

Androgen receptor (AR) positive ws negative
roles in prostate car [Cancer Treat Rew. 2014]

e all...
|dertical proteing for A5V 1 a
androgen receptor [Home sapiens]

[AARE1772]

szeall.
Pathways for the AR’ gene -
Integrated Breast Cancer Pathway
5ID% Susceptibility Pathways
Huclear Receptors

Zee all...

Reference sequence infarmation
Ref$eq genomic sequence

See the genomic reference sequence for the
AR gens (NG_D0O014.2)

Refieq protein izoforms

Ses 4 reference sequence protein isoforms
for-the AR gene
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Example cont:

#natt
A db_xre:

dimer ircerface [polypepuide hinding]”
£2IID: Le2547"

Eegion B70. 415

Fregion_name="HE_LED_&F"

Fnotes

Ligind binding domain of the ruclear Te

Ceptor

androgen Teceptor, ligand activated transcription
Tegulater: cd07072"

Fdb_sxe

£="EDD:L3ET56"

Jite order (639,708, 702,705, 706,709,729, 740 742, . T44, 747,750,
TEE T

L765,871,875)
ypr=" othe
ligand binding sive [chenical binding]”

3495)

F b wref="ITD:L32755"
Site order(711,714,716 784,728,722 746,891, 692,895
: Frite_types"other®
Fnaone i ivion sive [polypepeide binding]”
Fdb_xre
1017
Famne="aE"
Sroded by="MELT46 1:163. 2916"

ORIGIN

511119499
1

1:1

Fdb_wref="RIE: GO0-1i0-556"
1 mevqlolgry yprppshoyr gatqnliqev reviqpapr hpeadsaipp ga
t} hrrg prgylvldes
T epgaavaask glpaql dedd + 1:1lgptipg 1=

P
181 ilseartmgl lggaqas
24l surmglgvea lehlspyg
301 edtaryspih gaythgl
261 yymiplal

avs egszsgrare Tsgapbsshd mwlagestiz 4n
=ql rgdenyapll guppavrpp caplaeckgs 11
mge slorsgraaa gssqelelps lslyhsgal de

sesadlkd
akelekay
Adsaghsn
2aaygsrd

hariklenpl dy iqerygdlar 1k
481 sgrpraaass smhtlitace gglygp Py
481 £Ippqglagy m:dftaphm yPagiiTVE YRS Fygdnrleta

541 rdwlpidey fopdc

lic gdeasqchyrg altcaschvd fhraaegkak vl

casmndet

601 ideirrnep rerlzheyra guelgarklk hlgnlklee geassttrpe eettgkleus
icp gevcaghdnn qpdsfaalls slnelgergl winedmalal

661 hizgyecqpi flmilea
7:1 pofmilbvdd quaviqy.

somn glut 1 yfapdlvine

761 gevrmrhleq efgolqitpq eflendealll friipvdglk nghifdelmm ny:
341 achsdopese srréyqlekl ldsvqpiare 1hqiefdlli kshawsvdfp swmaniisvg

301 vphilsgivke pivibeg

ikeldrii

More about the AR gene .
The androgen receptor gene is more than 90
kb long and codes for a protein that has 3
major functional domains: the N-terminal
domain, OMAb...

Azo Kpown fs: RP1-232C12.1, A5, DHT.

Homalags of the AR gene

The AR gene is conserved in Rhesus
monkey, dog. cow. mouse, rat. and chicken

LinkOut to external resources
A selaction of literaturs about the proteins
(o Pubhizd Proteing]
Transeript/Protein Information
[RANTHER: Classification System]
Transeript/Protein Information
[FANTHER: Classification System]

biochemicals

[Exact Antigen/Labome]
antibady review

[Exact Antigen/Labome]
wthers

[Exact Artigen/Labome]
antibady

[Exact Artigen/Labome]
eOMNAclone

[ExactAntigen/Labome]
protein and peptide

[ExactAntigen/Labome]
ELISAand assay kit

[ExactAntigen/Labome]

h. If multiple proteins appear to be the best query protein for SeqAPASS, the sequences can be aligned

using NCBI’s COBALT. Enter (copy and paste from NCBI protein search list) accessions and align.

<. COBALT
<

Cobalt Constia

t-hased Multiple Protein Ali

gnment Tool

Sign In] [B

Enter Query Seqguen

COBALT computes a multiple protein sequence alignment using conserved domain and local sequence similarity information. &)

CEs

Enter at least 2 protein accessions, gis, or FASTA sequences ©

Clear

|PlO275.2

|BaB51772
|ARRELTEO.
|BRAEL77L.
|hARE1729
|hADdESZ]
EFEIE-EER

PR

Or, upload FASTA file

Job Title

Align

b Advanced parameters

Mo file selected.

[T Show results in a new wind

ow

Eeset page
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Alignment page will be generated

Sign Inj [Req

Phylogenetic Trae Edit and Resubmit & Download

- Cobalt RID EMV7SF1X211 (7 seqs)

All queries form only ene cluster. No dom nformation was used for generating constraints. Decreasing maximum in-cluster distance or turning off query clustering option may improve

— results.
¥ Descriptions V] Select All (Re=aligA  &Alignment parameters

Legend for links to other resources: M unicene @ ceo B Gene B structure [ Map Viewer

Accession | Description ‘ Links

P10275.2 RecMame: Full=Androgen receptor; AltName: Full=Dihydrotestosterone receptor; Althame: Full=MNucle (G M|

AAASTIT21 androgen receptor [Homo sapiens] >gblAAAS1771.1| androgen receptor [Homo sapiens] G|

AAASTTE01 androgen-receptor [Homo sapiens] |G M|

AAASTTTT A androgen receptor [Homo sapiens] >gblAAAS1772.1| androgen receptor [Homo sapiens] (G M|

AAAST729.1 androgen receptor [Homo sapiens] >splP 10275 2|AMDR_HUMAN Reciame: Full=Androgen receptor; R ubchem BioAssay Info linked to AAAS1726.1
AADA5E21 1 androgen receptor [Homo sapiens] |G M|

AARGT856.1 androgen receptor [Homo sapiens] »splP 10275 2|ANDR_HUMAN RecName: Full=Androgen receptor; [EBruschem BioAssay Infa linked 10 AAAS1586.1
¥ Alignments [ Select All (REzalign" Mouse over the sequence identifer for sequence title

“iew Format | Compact | & Conservation Setting: [2Bits v | &

M p1oz7s MEVOLGLGRVTPRPESKTYRGAFONLFOSVREY IONP GFRHPEAASARPPGAGLLLLQOOOOOO00000000000004ET 80
AMLSLTTE MEVOLGLGRVVFRPPSKTTRGAFQNLFOSVREY IONP GFRHFEAASAAPPGASLLLLOOQOOQ00000000000000-ET 79
ALAS1TE0 MEVOLGLGRVYPRPESKTTRGAFONLF)SVREVIQNP GPRHPEAASAAPPGASTLLLAAQ0AAA000000000 -~~~ ET 75

1
1
1
AARS1TTL 1 MEVOLGLGRVVFRFESKTTRGAFONLFOSVREVIOQNF GFRHPEAASARFPGASLLLLQOQOO0Q0000000000000-ET 79
1
1
1

AAMS1TZS MEVOLGLGRVVPRPPSKTYRGAFQNLF]SVREVIQNPGPRHPEAASAAPPGASLLLLQQ0QOQAO000Q00Q0000Q9ET 80
ALDAS921 MEVQLGLGRVYPRPPSKTYRGAFQNLF) SVREVIQNP GPRHPEAASAAPPGASLLLLQQQQ000000000000 -~~~ ET 75
[ saasiaae MEVQLGLGRVVPRPPEKTYRGAFQNLFQSVREVIQNP GPRHPEAASAAPPGASLLLLQQQQQQQ00000000000004ET &0

[ pioz278 gl SPROQQQQOGEDGSPOARRRGPTGYLYLDEEQQPSQPQSALECHPERGCVPE PCAAVALSKGLPQOLPAPPDEDDSALPS 160
AARSLTTZ BO SPROQOOQOGEDGSFOARRRGETGYLYLDEEQQP S0P 0SALECHFERGCVPE PCAAYALGEGLPQOLEAPPDEDDSALPS 1509
AAAS1TE0 76 SPROQOOQOGEDGEPOAHRRGPTGYLYLDEEQOPSOPOSALECHPERGCVPE POAAVALSKGLPQQLEAPPDEDDSAAPS 155
[ 14451771 &0 SPROQNNQOGEDGSPOAHRRGPTGYLYIDEEQOPSQPQSALECHPERGCVPE PLAAVALSKGLPQQLPAPFDEDDSALPS 159

To evaluate sequences, change settings for “Conservation Setting” from “2 Bits” to “Identity”
< COBALT

=4 ‘Home Hm:mi]hm!k Help |

Phylogenetic Tree Edit and Resubmit & Download

- Cobalt RID EMV7SF1X211 (7 seqs)

luster distance or tul

All queries form only one cluster. No domai
~ results,

information was used for generating constraints. Decreasing maxim g off query clustering option may improve

¥ Descriptions [ Select All (REENGHD  © Alignment parameters

Legend for links to other resources: M unicens 3 ceo & cene B structurs [ Map Wiewer

Accession | Description | Links
PI0275 2 Rechame: Full=Androgen receptor, AtNarme: Full=Dihydrotestosterone receptor, AltMame: Full=Nucle [GM|
AAASTTTZA androgen receptor [Homo sapiens] =ghlAAA51771.1| androgen receptor [Homo sapiens] G
ASASTTED 1 androgen-receptor [Homo sapiens] |G M]
AABSTTT androgen receptar [Homo sapiens] »ghlAAA51772 1| androgen receptor [Homo sapiens] |G M|
AAASTT2E 1 androgen receptor [Homo sapiens] =sp|P10275.2|ANDRE_HUMAN Rechame: Full=Androgen receptar; Erubchem BioAssay Info linked 10 AAA51779 1
AADAS9Z1 1 androgen receptor [Homo sapiens] G M|
AAASTEEE .1 androgen receptor [Homo sapiens] =sp|P10275.2|ANDR_HUMAN RecMame: Full=Androgen receptar; Erubchem BinAssay Info linked to AAAS1805.1
¥ Alignments [7] Select All CRe=align’) Mouse over the sequence identifer for sequence titls

Wiew Format: ‘Cumpact V| & | Conservation Setting: | 2Bits  v| &

2 Bits
| 3 Bits
MEVQLGIGRVVPRFPSKTYRGAFONL| 4 Bitg

MEVQLGUGRVYPRPPSKTYRGAFQNL,

GPRHHEAASAAPPGASLLLLOOOO0000000000000Q009ET 80
GPRHHEAASAAPPGASLLLLOOOO00000000Q0000Q00-ET 79
HMEVQLGLYrrmrry T T P EAASARPPGASLLLLOOO00Q000000000] -~~~ ET: 75
MEVQLGLGRVYPRPPSKTYRGAFQNLFOSVREVIQNPGPREPEAASAAPPGASLLLLOQQQ00Q0000Q00000Q00-ET 79
MEVQLGLGRVYPRPPSKTYRGAFQNLEQSVREVIQNPGPREPEAASAAPPGASLLLLOQQQQQQ00Q00000000004ET 80
MEVQLGLGRVYFRPPSKTTRGAFINLFOSVREVIONF GPREPEAASARPPGASLLLLOQOOOQQQQ0000000- ---~ ET 75
MEVOLGLGRVYPRPPSKTYRGAFQNLFOSVREVIONPGPREPEAASAAPPGASLLLLONOQOOQ0Q000000000004ET 80
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Look for differences in the sequence (e.g., conserved residues, gaps) and start by eliminating sequences
that have gaps.

i. If] after the suggested evaluations of the proteins are performed, questions remain as to which sequence
would be best to run in SeqAPASS, run all relevant sequences in SeqAPASS for the evaluation. The
individual residue differences between commonly named sequences will become most important when
evaluating residues known to be important for binding the chemical or activating the protein (Level 3
SeqAPASS analysis). After completing the SeqAPASS run, select the data that has the greatest number of
ortholog candidates for your evaluation of conservation and further predictions of cross species
susceptibility. Depending on the protein of interest, multiple subunits may be associated with a protein. In
this case, all relevant subunits can be queried using SeqAPASS.

Level 1 Calculated Percent Similarity

The SeqAPASS algorithms submit the query to NCBI’s standalone BLASTp (using default settings,
including BLOSUM-62 matrix), which aligns the query protein with all proteins available in the NCBI
protein database and provides a variety of metrics associated with each pairwise alignment between the
query and hit sequences. SeqAPASS selectively captures output from BLASTp, including one sequence
per species with the highest bit score. Detailed descriptions of metrics derived from BLASTp (e.g.,
BLASTp Bitscore, E-Value, Positives, Identity, Hit length) can be found in:

The NCBI Handbook: (http://www.ncbi.nlm.nih.gov/books/NBK21106/);

BLAST® Help: (http://www.ncbi.nlm.nih.gov/books/NBK62051/) and the

NCBI Glossary Field Guide: (http://www.ncbi.nlm.nih.gov/Class/FieldGuide/glossary.html)

The top row of the Level 1 data corresponds to the queried protein selected by the user. For each sequence
queried, the Level 1, top row query sequence is used to determine the maximum bitscore for the analysis,
which is derived from aligning the query sequence to itself using BLASTp. To calculate percent
similarity, the bitscore for each hit sequence is normalized to the maximum bit score and then multiplied
by 100.

Note: SeqAPASS v2.0 and newer parse the BLASTp query and hit accessions to identify all the
species/accessions from the identical proteins. Therefore, if a hit sequence represents multiple species, all
species with the identical sequence will be found in the data table for Level 1 and Level 2. To determine
which sequence/species was identified from BLASTDp as a hit and which sequence/species was parsed
from the identical sequence, view the “Full Report” for Level 1 or Level 2, column “Identical Protein,”
Where “N” is indicative of the original hit sequence and “Y” is the parsed sequence.

Common Domain Count
Reversed Position Specific BLAST (RPS BLAST) is used to compare each query and hit sequence to
conserved domains defined in NCBIs Conserved Domain Database. A hit domain is considered in

common with the query domain if it contains the same domain accession as the query and it aligns with
the NCBI curated domain with the same or greater amino acid residue coverage than the query sequence.
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Ortholog Candidate ldentification

Ortholog sequences are those that have diverged from a speciation event and therefore are more likely to
maintain similar function. SeqAPASS uses reciprocal best hit (RBH) BLAST for ortholog detection by
automatically comparing each hit protein to all protein sequences available for the query species and if the
original query protein or one of its identical protein matches is identified to by the best match to the hit or
maintain the same bitscore, then the hit sequence would be considered an ortholog candidate. The
sequence is indicated an Ortholog Candidate or not with a yes (Y) or no (N) in the column.

Note: Many NCBI protein accessions represent multiple identical protein sequences in the BLASTp
output. This is due to BLASTp querying and presenting data from the non-redundant protein database.
Sometimes the identical sequences are from different species. This can be checked by following the link
for the top row “NCBI Accession” in the table to the NCBI protein page. Below the protein name
[species] title will be a link to “Identical Proteins.”

Click the “Identical Proteins” link and look for a sequence in the list from the user defined query species.

SS NCBI  Resources ¥ How To ¥

Protein Protein -

Advanced He

1) NCBI is phasing out seq Gl bers in September 2016. Please use accession.version! Read more.

GenPept Sendto: _
Change region shown

estrogen receptor isoform 1 [Homo sapiens]

NCBI Reference Sequence: NP_000116.2
Identical Proteins FASTA  Graphics

Customize view

Analura thic canunanra

Note: If the top hit is a Protein DataBank (PDB) code (e.g., IAHR A) from RBH BLAST there will be

no ortholog candidates identified. BLASTp when ran against all accessions for a given species does not
return PDB codes. It is recommended that the user identify a similar/identical sequence to the PDB code
and use that sequence as the query sequence.

Susceptibility cut-off

The susceptibility cut-off values listed on the “Level 1 (and Level 2) Susceptibility Cut-off” page are
determined by plotting the % similarity data from the “Primary Report” or “Full Report” and identifying
the local minimums in the data. The default cut-off is determined by taking the 1% local minimum and
moving up in percent similarity until the next ortholog candidate is found. The susceptibility cut-off
displayed in the list is the percent similarity of the identified ortholog candidate.

’

Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “Species Read-Across:’
Yes)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for “yes”
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If the hit sequence is below the susceptibility cut-off but belongs to any organism class found above the
susceptibility cut-off, the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for
“yes”. This criterion allows susceptibility predictions to be made across taxonomic groups based on the
likelihood that the sequences above the cut-off are better matches to the query.

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”) and does not belong to any organism class found above the susceptibility cut-
off, the hit is predicted to not be susceptible; therefore, Susceptibility Prediction = N for “no”

Note that the “Primary Report” may yield different Susceptibility Predictions than the “Full Report,” as
the predictions are based on the data in the different reports. The Primary Report is filtered to only display
E-value <0.01 and Common Domain Count > 1.

Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “Species Read-Across:”
No)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”), the hit is predicted to not be susceptible; therefore, Susceptibility Prediction =
N for “no”

Level 2 Calculated Percent Similarity

Data obtained from the Level 1 RPS BLAST evaluation is used to assign sequence ranges that aligned
with a user selected domain (from the NCBI CDD database) to each accession from the Level 1 Full
report. BLASTp is then used to align the query domain range to each hit domain range. The percent
similarity is calculated based on the bit scores from the BLASTp alignment of the domain regions. For
each sequence queried, the Level 2, top row query species is used to determine the maximum bitscore for
the analysis, which is derived from aligning the query sequence to itself using BLASTp. To calculate
percent similarity, the bitscore for each hit sequence is normalized to the maximum bit score and then
multiplied by 100.

Susceptibility cut-off (same method as used in Level 1)

The susceptibility cut-offs listed on the “Level 2 Susceptibility Cut-off” page are determined by plotting
the % similarity data from the “Primary Report” or “Full Report” and identifying the local minimums in
the data. The default cut-off is determined by taking the 1% local minimum and moving up in percent
similarity until the next ortholog candidate is found. The susceptibility cut-off displayed in the list is the
percent similarity of the identified ortholog candidate.
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Level 2 Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “‘Species Read-
Across:” Yes)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off but belongs to any organism class found above the
susceptibility cut-off, the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for
“yes”. This criterion allows susceptibility predictions to be made across taxonomic groups based on the
likelihood that the sequences above the cut-off are better matches to the query.

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”) and does not belong to any organism class found above the susceptibility cut-
off, the hit is predicted to not be susceptible; therefore, Susceptibility Prediction = N for “no”

Note that the “Primary Report” may yield different Susceptibility Predictions than the “Full Report,” as
the predictions are based on the data in the different reports. The Primary Report is filtered to only display
E-value <0.01 and Common Domain Count > 1.

Level 2 Criteria for Susceptibility Prediction (when “Primary Report Settings” is set to “Species Read-
Across:” No)

All sequences identified above the susceptibility cut-off are predicted to be susceptible; therefore,
Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off, but identified as an Ortholog Candidate =Y, for
“yes,” then the hit is predicted to be susceptible; therefore, Susceptibility Prediction =Y for “yes”

If the hit sequence is below the susceptibility cut-off and not identified as an ortholog candidate (Ortholog
Candidate = N, for “no,”), the hit is predicted to not be susceptible; therefore, Susceptibility Prediction =
N for “no”

Level 3 Sequence Alignments

COBALT is used to align all user selected sequences (from Level 1 hits) with a user defined template
sequence. Because COBALT algorithms align all sequences, it is recommended that the user align the
template sequence with sequences that are most similar to one another. As a means to capture the most
similar sequences from the SeqAPASS data it is recommended that the user filter the Level 1 data by
taxonomic group and step through the Level 1 data pages one by one while selecting sequences. It is
recommended that the user look at the name of the sequence and exclude ‘partial’ sequences when
possible. Requesting a query from one taxonomic group at a time, breaks the data down in manageable
alignments.

Selecting Amino Acid Residues to Align

The user may select up to 50 amino acid residues to compare across selected species in Level 3.
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Level 4 Structural Alignments

Level 4 is intended for the use by expert users only. It is recommended that each user only submit ten I-
TASSER jobs at a time and wait for them to complete prior to submitting more. Although it is
inconvenient the user must begin the Level 4 request process over beginning with submitting a user
defined name for the job, generating FASTA, and submitting the next 10 FASTA to I-TASSER. A
recommended naming format could be by Protein accession followed by 1 10; Protein accession 11-20,
etc. The user should prioritize which jobs they need completed first. The I-TASSER jobs take days to
complete, therefore it is important for the expert users of the tool to not overwhelm the system by
submitting too many jobs at once. Proteins that have been submitted to I-TASSER previously within a
query will be marked as submitted. The user should pay attention to which I-TASSER jobs have been
submitted previously.

TM-align

The TM-align susceptibility prediction is “Y”, indicating yes, by default. It is intended for the
expert user to determine whether that prediction is a yes or a no.
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